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Preface 



Furth-r **loj»rp^ a 'h*'mr nhifh ha*^ r hararl< riz*d several reien! 
Y\n COM <nr»fi ri nr, ihe ;<>Ti KDl COM Pail Cfinfirenre forused *>n 
< rttfiulm^; ami Ni-iHnrk^ in Hi4;hrr Fduralmn A * emf)haMs was givrn 
! . rntM'iing h\ in* lu-iing in :hr ^ifdgrafr diMU»»^i.in nf dpprciarhrs to 
t^:t* ttrcani/a{!<^ndl aiul finanriai pr-ihlf-m*- of nclworkmi; u.>ed m 
b'ttt. Caj; ida MiA th- I nil' d >tr.M*- Lm alion ot th*- ^onfrri nrr m Toronto 
t-!iahl«-«i A ^Tt'difT rjuiTilM-r of Canailian f (Mr^e and univrrsitv 
r« pri--«-ritau\*-^ I'- parlK jpa!** m ih*- ('onfrrefirt- Se\rnt\ -right of the 
<',nf<*rip^ r« |tn-M'nt«'d Cand'har* in-lituUon^ 

DraHin^ imlh prti^ram '^mimjlii'i rntrtih*-'- and **fHiifif lopiri fr'»m 
I'oth -nil *' «if ih** h(>rt|< r. ihr r*»nfr*rrn' r na^ %!ructorrd a*' a logical 
'^•«^u«-nt«* of M*--io!j- r^jdonng a-pi-ri- of ( )»nmunira!ion^ t<*rhnolog%, 
-t|>|»)jf atmn^ id • rtiputmg and in^truftion. rompul^r ni'tv^orking and 
af»}»iMafMi!i- of fomputing for admint^irativ* funrth -, Thr papers 
pr**^fnlefl during \hr nniAituivr oi !h«- * «>nfiTpnri f'tllov^ and the doruinenl 
I s itiih a viT'^ion ol f.(»rd"ri Thomp-on*'* h^iiquet address edited for 
fiiihifcahon 

Further information on an\ fd tht apphratio' polirh^*- devrnbed m 
the*-** f hapter- ran he*-! he ohlamrd h> %tn!}ng • ^!Jin|{ the author of the 
pre-^ntalMin Names and addri-^'^'-K of all ( onfereru e parlinpants including 
--fi^'aker- are hsted in App»'ndix F 

Sinrerf ihank*; are du« to the (onf'-renci program rommittee «%hich 
rii!nei\ed afiii executed th;* exrejjrnt program reflected in these pages, 
f .ti-cha«rmen sharecj the leadership re^ponsihilitv for the committee. John 
^Xri'^'iMi, l)ir«-f|iir of the Computer (N'nler. Cn!>er*it> of Tor^#nto; and 
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iirii-^ Krnrr). h»rru»'rlv Chairnidn of D<»ri<-iun Sriefues, Tht- VI harton 
>«fMM»l. I nivt*rsiU ut Pcniisvlvdrna v^ho has ri*»v* l-rcome the Exfrutiv<» 
i.»r ot iUv Planning l^nunril on Computing in Education arnl 
RfM-an h Othrr nifnibt-rs nf the C^oinrniUee vker**- J Wrs|p\ Crahanri, 
lJp5»arlnifn! til (lornput^^r Srirncr. I ni\ersit) of \^ aierltxi. Da*. i<J Ma^ev. 
Dim I'sr 'fl (.JMnpultT Coordination. Council of Ontario L .ii\**rsitif> and 
John R^M-ICart. \->o« laU- Protrs^ur of Manae;*ment. Mas-sarhusetlb 
In^litulr li't hiioiu^v 



fienr^ Chaunce'v 
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Introduction 



Thf KDrCOM Fall 1974 Conferenrf %ias intended to develop a theme 
tfiai has run through a numbrr of EDUCOM conterenres previously: 
C<>rnf»utf r Nf»t%*orkiiij5 for Higher Eduratron. With the location of the 
(onfprinrp in Toronto, the Program Committee hoped to highlight those 
parallel and unique asperts of Canadian experiments with computer 
neiHorkmg and compare them to United States experience with similar 
lfchnni(.gies In contract to some earlier meetings, the 1974 Fall 
iAmivTinct' >*as planned as a single program in order to emphasize the 
ingiral sequence of sesMons within the conference. Beginning with a 
tutcirial on the Slate of the Art in Computer Communications, the 
mnterenre program tnrluded nation I pohnes for sharing computing 
resour' t's m higher education, computers and the learning process, use of 
r<)mpLting for ni'^truclion both as a stand alone technology and m 
conjunction with lahl** television, and administrative computing 

In the kr>nfite address, George Glaser, current President of the 
Amerifari F^*df*ratif)n of Information Processing Societies, challenged 
<o!itf*rers to Pvahiate existing university programs for training computer 
ppifpsstonal*- In a deiightful yet substantative banquet address, Gordon 
Thi»mp*»m outlined the model of communication innovation that 
researchers at Bell Northern Research have developed to assist them in 
assess»ni? corrtTiunications innovations. Poth the kevn'jte and banquet 
ad-^ *'ess are in ^uded in this volume 

Most of the papers presented at the Conference, edited Tor publication, 
are inrluded in the following pages. Part One, **Nalional Computing 
PoIm les," ()j.f'ii*. th(* volume with a brrjad viev of pobcie** ih Canada and 
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ihe United Stales with respect to the sharing of fomputmg resources The 
closinfi; paper in Part One, ^Toward a Fanlitafng Network, " outlines 
plans for a farihtating network for computing in higher education that wiH 
guide the work f(»r the Planning Council on Computing in Education and 
Research 

Par- Tw.., ^'Integrating CATV and Comp *ing in Instruction,'' includes 
papers that discuss the combined use of computers and cable telev ision for 
inslruciiim at the United States Military Academy, United S ates Naval 
Arademv, and the University of Akron, 

^'Computers and the Learning Process" is the fociis of Part Three, 
Includeii m this section are papers outlining a co"reptual model for 
a«^!»essing the use of computers in tjje learning process and reports on 
actual use of computers for instruction in Massachusetts, North Carolina, 
and at the Ohio State University College of Medicine through the 
T^meshare Network. 

Part Four, ''Networking for Instruction," gives the reader a close look 
at the hierarchial ne^ork developed by the California State University and 
Uoileges that has Keen operaiional since 1973, Indep?ndent development 
of minicomputers is also explored 

"Management of Institutions and Systems" is addressed in Part Five at 
two levels the organization of the data processing *'uncti(*n within a large 
organization and the use of computing systems for university 
management 

It IS evident that educators in Canada and the United Stages are working 
to dev**lop a rational approach to sharing computing resources Models of 
the sharing process are being developv^d and tried. Experience in the 
provence of Ontario, as repr)rted in Dr. Meincke's paper, ma) be 
particularl) relevant to United States efjucators. Most papers discuss 
communications as a broa-Jer concept than computer networking. 
Although run by computers, communications networks include far more 
than tht transniissir)n of computer programs and data that constitute the 
bulk of n#*twork tr«iffic at the pres,int time. For those who could attend, as 
well as for other-- who will take part in the conference only through this 
publication, the papers collecte<rin the following pages should provide a 
valuable information resourcr on the ^tate of computing and computer 
networking m Canada and the United States m \^)7\. 

Jamrs Emery 
John Wdsnn 
(.onferrnre Co (Mairm en 
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EDUCATION AND COMPETENCE: 



The Odd Couple 



by George G laser 



\ diw and pleased, to have this opportunity to Keynote the 

Tt'iiih Vnnual EDLCIOM Conference. Pd hke to discuss with you what I 
h»*lit-v.* td he a \ery seriou** problem for all of us who are concerned with 
«»'mputing, Vkhether in the arademK* world, in industry, i^- service 
'Tgdnudtijins. or in thr j^avernnient 

M\ -ptTifK ( onrern >s that thr^ inrreasuig demand for computer-based 
^ffvue^ arni the r.»l'»nth*ss pace of technological development are 
utrur)nmK ^;ur ahil.tv to provide and maintam an ad^^quate supply of 
hij^h (palitv professionals ho can apply computer technology effectively. 

In WW thi-^ ptJ-^c^ a venous and growing problem for all of us in the 

<«)!iipuitT Huiu'^tr*. aiui ii rais^'*; -5ome particularly tough questions for 

• \\\^ f*du( ational *^vstem been pari of the problem? 

• H()<rv ( iiw It foninbutp to the sf)lulion'^ 

• \^ hat 1^ tht' role of the ' omputer scientist' 

• fuit nihe*r dj*>< Jphnes are needed? 

• ^ ho sho\il(i provide iheu)'^ 

I ^ i^h I had < rup and convincing an^^wers to these questions that I could 
put tnrth herf^ lodat, but I don't I do however, have some observations I'd 
hk<' !n sKar^- mth \nu sorrie of them based on personal experiences and 
«»{fjerN ha'>ed on ni\ uiider^fanding of what our colh^agues are saying id 
>%ntjng 
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8 EDUCATION AND COMPETENCE THE 000 COUPLE 



First, a word about my biases and background: Vm an engineer by 
virtue of my f6rmAl education; that makes me a pragmatist, a bias that I 
consider unashamedly to be virtuous. I also am an ex-analyst/programmer 
who cut his teeth m a business data processing installation; the prefix 
Vx" applies because most of ip.v h ..ds-on-experience with computers is 
<omewhdt dated but, at the same time, it qualifies me to make first-hand 
observations on the technological obsolescense of individuals. 

^nd I havf been a consultant in industiy for a number of years {iuring 
which tim** I have been exp{)sed to a reasonablv broad cross-section of data 
prncf^sinf? u-.er^ and their problems 

I would now like to draw on both m\ biases and my background which I 
huspert are quite different from those of many of you in my role a* 
keynoter. 

.Although I know only a few of you personally, I understand that you 
hold admini«itrative positions in rolleges or universities, including the 
responsibility (or computing activities. I hope that my understanding is 
correct, because I want to suggest some changes that I think need to be 
made both by those in academia and those of us outside it. 

Several weeks ago, I was asked to submit a title and abstract for this 
address. I picked as my title ^'Education and Competence: The Odd 
Couple''. In doing so, I realized that I was suggesting that the relationship 
between Education and Competence was somewhat strained; and that's 
exactly what I intended to do. I did not, however, mean *o suggest that the 
two wt»re unrelated for obviously they are, or should be, related very 
closelv. Yet I believe there l$ a mismatch that not only is unfortunate but 
also unn'^cessary. 

I should clarifv my terms because 1 am speaking of Education and of 
Competence in a very particular context. My definition of Education 
includes that formal classroom training leading to a bachelor's, or higher, 
degree in Computer ^or Information) Science. Competence, as I use the 
term here, h tha- .f ry special combination of knowledge and skill required 
to conceive, evaluate, design, build, install, and maintain economically 
justified business data processing applications in an environment that 
often IS hostile, ignorant, poorly managed, inadequately funded, or all of 
the above. Using those definitions, I do then assert thai Education and 
Competence are an Odd Couple 



THE ENVIRONMENT 



ierJc 



Allow me first to set the stage. As duly note by LDUCOM's Planning 
Counnl on Computing in Education and Research, the state of the art in 
computing has made steady progress during the fifteen years starting 
about 1*>55 (10) The Counc'l cites as evidence the following- larger 
Computers, specialized programs, massive data bases, and advances in 
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c(»mmuniratu>ris technology ** In that *»<*nst\ I agree that we have indeed 
made progress 

But other change^ have taken place in the same time period, for 
example, ne have witnessed dramatic growth in the number of machine-) 
in'»talled, the r<»nge of their sue and power, and the sophistication of those 
who U'^e and depend on them And with thi-» growth has come enormous 
pres«>ures on the computing profession to provide large numbers of 
well-qualified individuals who can put these machines to work in useful 
and soctallv acceptable wavs 

Estimates vary widely on the number of programmers and analysis 
today, and they vary even more widely on the number needed in future 
vears For example, the Bureau of the Genus reports 164,000 programmers 
in the L S. m 1970, and the Department of Labor projects a need for 
44X}.0OO by 1980, an increase ot 150% in ten years. Other reports call for 
320,000 programmers by 1980 and 640,000 by 1985, requiring an 
additional increase of 100% in the following 5 years. Tin not competent to 
judge the validity of these estimates but, for the sake of argument, let me 
ask you to accept a conservative estimate that we will need approximately 
two to three times a*- many progra.r.mers ten years from now as we have 
today, and that the number of analysts needed will increase 
correspi'ndingly 

The laMer que^tKin arises because information systems now are 
considerably more complex than they were just a few short years ago. In 
spite of our acknowledged technological progress, I believe that it How 
takes mor'*, not b ^h\\ to d'^sign a system, to get it on the air, and to 
keep It running smoothly. 

in my view, we are now very nearly at the point where we are unable to 
manage the complexity that surrounds o'^r current technology, and there 
IS a distinct possibility that we ,ill not be able to manage the c»)mplexity 
that ^o^^n will engulf us 

Complexity i'j not a new phenomena Both mathematicians and 
scientists thriv on it because they have learned lo deal reasonably 
comfort?! !y vMth complexity in Us classical forms For example, when 
mathematicians are faced with a complex problem, they break it into 
simpler cjnes for which they have tools; they know how to model cc^mplex 
ph»*nomena in useful and satisfactory ways 

Scientists, too. have learned to deal with complexity. Even when 
physical iaw> are not known exphc;tly, the scientist can still observe, 
record, and analyze the results of his txperim^nts. and from them draw 
reasonable inferences 

Medicine IS anr»ther field where complexity can be dealt with even 
though there are enormous gaps in our knowledge of physiology and 
neurology 

But there is another, less tractable, form of complexitv that confounds 
V by not responding to the cla^sK al tools ot mathematics and science It is 
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railed arbilrdf) complfXilf , a term us»fd by Professor Frederick P Br*^ /<s. 
Chairman of the Computer Science Department at the Universn » o*" North 
Cart)!ina, vvho grariou'^ly loaned it to me for this occasion. Arbitral y 
cdinplexity re^uit> \^hen a '»ery large number of independent decisions and 
events, , urnn^ )ver King periods of time, produce a cumulative and 
unprediclablf euvci « ii the enMronment. Arbitrary complexity confounds 
hot*- thj» math n.Jtician ^%*hose mod<*ls do not work) and the scientist 
(hiu):i» experimejit'^ do noi^yield resulth of adequate stability). 

fn the field of co.nputing, arb'trary complexilv is found in two areas: 1 ) 
operating system>, and 2) business data processing. Complexity in the 
former is arbitrary berau -.e it i*. literaliv impossible to know prec»sely what 

going on Hithin an op<^rating system under any realistic set of 
i ()ndilr{)n>. Similarly, business data processing s> stems are characterized 
by arbitrary romplexity because the environments in which they must 
funrtinn ar<* so intimately linked h ith the be^iavior of literally thousands of 
indivj jaaH v*h(t»-e environments, in turn, have been and will be strongly 
mfluenreci by the behavior of nany mcjre thousands of still other 
individuals It is rompk'Xity, which i.-. ever increasing and which 
threaten^ at times to bercme overwhelminjt,, that places on us a 
re(|uirement for e*. cr largn number'^ ')f v^ell-traic^d professionals v^ho not 
onlv understand ojr terhn<>lo^y hu; who can applv it effectively 

THE SCARCITY OF COMPETENCE 

f)ur ability u'lder.ake mt)re ambitiou*- projecl>, and thereby to solve 
more ( omplex problem^, i> — an I will rf)ntinu.' to be — iimited bv our 
ability to muster an adequate f(;r< • oi skilled manpower. 

Ill niy \u*v., wr tin<l oursrivrs in the KHlnwing position: 

• Th< fr a ciivtrcsvij^.js Ur^ * number )f pf)i»rly-qualificd people at 
all Irvc!- and partiruldriy in u^er developm*»nl organizations 

• Fho^e whn are mow ronipet*-nt ar*- being less so everv dav as 
t»*f hfi'-logK al dev e|o[)nirni^ «o'i!iriue at an overwhelming rale. 

• ()»ir un.versiiir^ are turning out far too f*'w computer-oriented 
problem solvers 

• The long term cam-r pr^^spcv ts for data pif;cessing prrifessionals in 
mn^t user organizations are n(>! sLfficientIv nromising to attract the 
tale nted vr>i'ng men and women wh(* ran add to» and strengthen, our 
suppiv of availabl'^ mar power 

• )X e are having a ri^.r.f^jliy dittirnit lim'^ achieving th** level of 
profession?! maturity that wf)uld help stimulate 'and reward tiu 
continued self-renewj, I of ind vidual competence. 

i made ihesj points <r rpy Keynote Speech r-*. th** National Computer 
('onferenre in (^Iik ago last Mav C^) 1 hf one I d likf lo discuss further 
loday IS my statement that universities are turning out far t(>o few 
O imputer-oriented problem solvers. 
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Lft me be^in b> acknon led^m^ — and applauding ~ the fart ihal the 
i^ualit) and quanlilv of tompulrr ^rience education in this eountr), and 
around thr Horid, ha** developed Mrongly Unforlunately, a formal 
f'du/atu>n m computer science as found in most ar^'lemic institutions 
i()da> ih not an adequate — nor e\en an appropriate — background for 
ihose hHo must design an I install large ^cale computer systems in busmess 
environments. 

('omputer science deah nith the -,r;ence of computing — a science that 

Mill in it«. infancy and that offers attra< tive challenges to those dedicated 
t<i teaching and research. 

But the >uc;essful apf/ ration of computer Mience, on the other hand, 
require*. «ikills, training, and a point of ouite different from that of the 
M-ienti't^ nho discover and formulate its principles. 

I believe this difference in point of \ieH Ha<^ clearly brought out b\ Dean 
Donald Carroll of the Wharton School in his article ''Management 
Information Sy*.tems'' presented at the EDUCOM Fall Conference last 
vear (2) Dean (Carroll *.aid "Eight year*, ago a*, an academic concerned 
Hith management mformation systems, [ could have elegantly 
dem«in*.trated. practically proved mathematically, the possibility of 
generalized MIS for university administration Four years ago, as general 
manager of a sy*.tems developn;eni firm. I nould have been delighted to 
present any of you nith a propo».al for a ^eneralizable management 
information *.y^tem. but pr(»bably not -^t a fixed price. Noh, as an 
academic administrator, I am tonsiderably less op'imistic, but not totally 
Hithouth(»pe It 1^ difficult to '^ay v^hether it is age, fiscal respon«5ibility , or 

isrienc e that ha^ made a coward (►f mr." 

I doubt that De?n Carf.jll i*. a conard but I am not surprised to find that 
poipt of vien changed as he mo\cd frf>m academic to general manager 
ot a -y».!»*mH development firm to academic administrator 

In a *.imilar fomm»-rit on vienpoint. Dr. Harlan Mills of IBM has 
vuggf-'tf'd that lake a les-.on from th** eommonlv -used expression "the 
Pr.i< h« r '.f Mfdinne ( S) Mill^ ^iigge^t*. ihal v^r >tart by recognizing that 
m<*diral ♦.ehof)!*. tearh various aspects f>f thi^ practice, such as surgery and 
radiojogv, uhile other school*, teach the mor^ hd^ic sneniific aspects, such 
a^ hinlogy. 7oolf>gv and I hem; try The*.e latter, although of deep interest 
!o ihe prdi h<v of medicme, df) not addre*.s it directly Mills goes on to 
.irjjue that (f>mputer snen^e does riot address the practice of computing, 
« n ihough It addre*.se«. subjertv of deep in<f'resi to it 

It I may add to Mdls' arguments. Were it not for our knowledge of 
hiologv an(i ( hepii*.trv . no responsible phvsinan woi«ld dare undertake the 
kmd- of Kurgery that are quite commonplace today. Yet we rail upon 
^.ijrgi-ons, not biologi«.tH, to take out our appendix I would have similar 
misgivings about a*.king most switching theory specialists id design and 
inMall an on line mrs^age nhiIc hing swtt m to serve a company ' ^r nhich I 
Q *. re*.pon^ible 
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U hdl He iit^ifi^TdU'h nf*»d art* professjonal problem solvers, trained to 

prj. tt jTipuhfitj — iht kirni tt! prublm sclvf r^ nho full) understa'^^^ the 

burdens ol being an innova!t»r But for the large majorit) of graduates of 
rompute'r -^^ifntf programs, the innovator role is distasteful and 
Iru-trdting i»**tau*^ a? wju ibJ doubt are nell a'^are^ the innovator has as 
hi- -riemie** all tho^-f nho proKperod upder the old regime, and as 
iukt'Harri} supporters all thosf v,h(» might prosper under the new. 

THE CURRICULUM ISSUE 

An ♦'f;.>rm*>u- amount of f-ffort ha> gone \tiu> the development of 
r»*''omnu-rnifd rurrirula for the romputer field, mu'^h of \\ led by the 
A^^iiridtir?ti fur Cotriputing Mathmerv nhirh. through its volunteer 
< ..Tonu'li f-, lui- mdi\f -»-vfrji uul-taiidmu rtintribution- 

iN-rhjp- li» kin'vsn jn ( lirruolom ?n which the ACM Currirulum 
( "rnftM!!* * ('nrnfMJtrr H-nrp pr»"-rTit«*(J it- rrrnni mendations for 
4^iU\\n prM^raro - Hit oMifHiirr <rifnrf {6) In 1^72 ^nd '73 respertiveU, 
'fj» \CW C-urrH tiluo' CtifoiTuM* t mr f'''mpiJi«T F,f|nr ii ion for M anagem'*nl 
pr»*-»M!* '' 't«. rr< «*iiirTirndaLJ*tri-« for graduatr afid undergraduate 
pfott— -M^fidt pr«'^rjm- ni mtorif^dlhin -v-ifni- (7/^) Strll other-, havr 
pri.i. |.id<'o<la to th«* M\\>\ vscrk. on*- -.ut fi pntpo-aJ i- for a (oursron 
jn}(tri?itili*>n • v -tMP - .idmini-T r.i* i^n (8) 

From mv pom! of vifw a- a non-arademi'', th** ACM reronimendati<)ns 
rnak** vt-r^ go(»d -rnst' |fj partif olar. I am plea'^ed ^\ the recognition of a 
iiffd lor an organisational r(>n''»*n!ralion at both ihe undergraduate and 
gradual*- U'v»i in iht* inf«trmaiion s\strni> rurnrulum. 1 am further 
r«a-sur»-d to Imd -nrh no'-rl- a- "u*^abilitv, operability. and 
T'LHotainabihtv ' ntrd a- attnl- jtrs ifthirh sv«;|prn- must have in order to 
m»'»*t th»- ri'**^.!- ft>r humar mlpratthm \nd I am still further reassured lo 
find *hat thf f'a{**g'tn/ation of rfcpnsitr knonledgr and abilities begins 
*fth **I*»-Mp|t-" as thf- firs! tt-ni, and thai th»' asth'.rs define "Prople'' as 
<'f»»- >>\ !hr»t f.in«i.^TTi* ntal • att g'^rir- (th** f:h**r !vvo being Models and 

Wtr rt-p >r! i>ii gradual* pr'^^ram- ir information sv«.tems pointed («ut 
that b'H f»t thf* r*'rr'nim*'ndfd ri»urs<»s fxisird in universities a» that time 
(Mdv 1*^72 K eithrr m s( fi U o! business administration, department** of 
(om[Mjter -rji-nre. or rUev.h. re Smre that dal*'. certarri sfhooU have 
If, de#'d esiabh-h»*f^ -in h i our*-e^ and others are m the process of doing so 

Ihi- pr'»j?re-s rnM-t riKouragirig and it jonfirrn^ the value of 
tfn«u^fit!ulK 'b'v. i\ * um* ula Bo! -lit h a < urrirtilum. h hil»- absohj!f!\ 
n«(i--arv. i- n<»! bv ii-« H a -iiflifien! re-pon-e t > the need 

Attitude - must change a- Hell, and rlearlv thev have no! done so 
univ»-rsallv And nher** at!itti<i»s have not changed, the computer science 
Iraternitv ha- an obhgation !o tpjl the students graduating from their 
Q ogran'." a- » ortipuu r sr icnti-t^ ajidjheir pr(»sprcnvp emplovers that thev 
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;irr not hr-ing trainf(i f<»r v^nrk m .i iu^lr) Su( h a frank '•un\^*r^aliori Hiih 
the {graduating <«in5^»utt r xntj-' %»nuidn*t reaii) i-ojve induMrv*^ 
pr(.blrni. but i! mij^ht at ira-l ruin *• tht* r'^iifu^mn m lh(* mind^ *'f both 
partu'^ 

1 rrientlv < :»«'f,-*.pond»*«i v*jth a ^nmpulrr *>( ipnrr pf«>t''s>«>r %^ln» *»d*> 
t'mr**rnr<i nith shaping th»» rurriruiuni af th*- 'Jniver^ilv a! v^hirh he 
tt*a< hrv In rP'^pdn^t* to bi^ rrqu**-! b»r comments. I rxpr<*^^fd m\ roncrrn 
that man^ unl^rr^ll^ r«»mputfr ^rienre tirpartili**nl^ ^err "Staffed nilh 
trarher- nho had had htllp or no *-xprrH-n(f* *M!h ih<- ^irei-i fighting that 
th«-ir slud»*Mts '*()uld tmd in thr vi-orld c»f n^ht budi^pt** and onerou^ 
dt-adbne^. and ihu- thai tbr 'father" ^«-r** p<n»rU equipprd Xa prepare 
th^'m t<»r it I aUi- t'»[d him 'hat ! frit that toi» nian> compuler ^ripnre 
*i''partmpnt- arp training relic pla)prs int a Fourth of Jul* parade, and 
that iFi m) n*- fidnim-'i tJilfiruh to pla^ a reUo v^hib* talking do^^n 

the middb* o*^ the ^trppt in th»* hoi ^uri 

In rppi\ . ni) rorrr^jM-rideni a^-^ure*! nn* thai hr »ouk m\ remark to h( t, 
jnd pxprr^-^pd thr h.»pp that hp roubl gaifi ^yh expprirnre h\ *»pending 
firiir Kfcorking nul^nir the uni\er"it\ He added that he had d!»-ru«ised dfiing 
-o i*iih his rjflleaetJp*^ and that froni Ihnsp disru^^smns he had ronrluded 
lha» therr nerr thrpf main rPd^fT.^ m,U\ man> learher^ do not fet -►urh 
pxpprtpnre 1 quot«* him hrrr "Fir«»t, man\ do rmt ha\p thr inrlinatmn 
*H#'riind. thovt* nhff do havp * LridMnn ma\ consider it more imf»ortant 
t" -p"nd ihiMr turip in an a< adprnw a* ti\i!\ nhi* h runtribute^ more to their 
af adt-mir advanrrmpnJ. and third, tho^r %%ho dpridr thp\ should <«ppnd 
Ii»T}p Hnrktng f'>r industr) do not ft*pi forjfidrrit an '•rnplo\er v»Muld be 
{nlpfp^lpd If! hirmg ih' m or. a tj*nip'>rar\ ba*-!" 

f*d I»k»* t'« ^rnrii*Mit on the ihrre r^-a^orj^ hp citpd First, thosp 
tnd!\jduaU v*ho d<» nj«t bj\t th'* inclinaiJon !•» jj**! ^urh "Xppfipn'e should 
n« I tparh r.>urvrv in v*hirh !h»- insight^ that ^mU pxperipRre i*oij|d bring 
jfp badi\ npt^d'd ^^ruTid. !ln -» *ho f f.rt-id«-r H mor** important to spen<i 
th'ir \\Tnv tn an j« ad* lai' a't'Mtv v*hhh ronlnbutP'- morp to their 
j< ad» rrn. ad\ ar * pnipfit db r qujh- a ^ad M*fnmentar\ on tbp process 
atadpmir ad . inren-t n' for ]i tUv a' tiMtie** nhn-h lead to improMng the 
♦ jua^tv •>! "du* at'i ri f«»r xht-ir gjadnatp*- are jnd»'rd in < onfln t Hith th(»se 
v^h'. ^ pnhan, p thp j nd i\ id ual lea' hr-r - powifuJnsr^ for ad\anrpment 1*1 th 
In- tofnmuni!\, ih' ri at adpiiih ad\an« pnipnl i^ dl*^lln^ti> rounter- 
prudu* 1 lijrd. lb«>"P v»ho d > not fppj ronfideni an pmplovrr i*ould h»re 
th«'rr' "f! a iprr'porarv ba-,- 'Im*. b*- * nrrp' t, R» <iii-^l!' alU . it *»ould nt»! b** a 
'irnpli^ ma'ter !•» jrrar»c** r ludividuals to mo>p frppi) between the 
a« adrfTiM »-tsv ir'»iini»'n* and »h« mdu-trv pij\ irnrir!i<-r?! . but pprhap*- v»e 
-hM»,|d tr\ !.i maki- •! 

B«»lfi parties -hou!d bpnefit fn-fii MJ«b a program lU a d'rert v%a\ The 
!♦ a« hers r»)u}d gam m^ibjabb" pxprrf»*nrr . and mdustr\ r(»ubl r.-jntribulp 
rnor* dire* t]\ t'» thr p<lu< al^m <d (uturp ^raduat* ^ v% bile, m the *h4»rt term. 
Q iinmg npH insights and idras for the *.objtMin of its probh m"^ 
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^ifT lh««" lit v«»u ^h»» ^ouid iikf to <»»nsidt*r th!^ and rdaled lueas 
♦»jr»hrr. I rf-M.Tirih-rHl ib^jt w,u read, **()n ihr Preparation of Computer 
"*^«iin. f Pr..!4-'-n.naN in A* adt*mw in-liluijon^" h> J Archibald, Jr 
M K r ( n I Ki- \ fTd\ r t m t-lii-r,! pjp*-^- <>u vdndu*- 

. ..riipu- r -^MiH, r<lu< jli'fi v*«T« prr-f-rlfti d\ x\u Naliuria! 
< . ntfMiii r (.nutf r« n< . Li-! Mj\ j\r.(. '71) Am Tip tht rfcmimrndaiKin- 
•ju*lt- df thf N(!(' i<. irrprove ihi-effiv t!\t*nes^ niih ^ hirh compuier scienrr 
^rjdudie-^ <a!i a--uriir rf-pon -ilnhli*** in iRdusir> that individuals be 
ff»« HUfu^f .1 lo a* '^uir*- und^TgraHua'f* irainmg m an area other than, but 
r*-ldtfd !«'. jnnif»uier'* T(» quutf the Arrhihald Kaliper paper. "InduMrv 

• ♦-rtainh nerd- pfoplf ,Mih M J dti undcr-tanding of indu^tnai problemjj, 
i J) an undtTs'diwiiriK of r(,rn puler*-. and (3) fresh. ne%v ideas." 

\ ijradjjdWwnh a ha-M unf!*^rManfJ>ng of indu^lnal problfm-^, whether 
atquifd in .If' * nt!inerrin^ or bu^mp^*. afJinini>lrali<>n program and v^ho, 
in additifjn. fi.i- an und^r-'UndiiiiJ of rcfmpulers ( and an understanding of 
tht ir iiiTiit^tiMn-) mul'l hf wr> clfer:. ■ tn mfiu-tr>. Teaching ^-tudents to 
pfidutp tre-h III'-* id*-as i'*, jh« doubt, the .nvst chaileriging c»f :be three, 
but not ih»- point at i^^u** firr**. 

In anMlhf-r N(T ""Ipaf.er. Cnpai K Kapur put hf•^ rritinsm bluntiv: 
'Hnr of th'' grf-ateq enigma- is ih*- gro--^ failurp of colleges and 
iini\rr-ities \i. inudvp !h*nisrl\rs in ih^ development of bu^^n^ss data 
{.f«« i-^-itig MH-ne (f) Jnli-.v^mi/ thi- har-h indictrm^nt {au(\ after 
giung hi- r»-3-onv h.r makmjj it ), {he author rtmriudes: "In the *nng-run. 

* ♦>ilege- and uni w-r-iiu - are the onU hope for %*eil-qijdhfied busjne^^ data 
pr- i esstng profe-KinnaU* * 

I aeree < t>mp}ett'iv \ ui ar*' our «»r.i^ hope.. Bui I am not satisfied that 
ih»' ^jgnifp anre n| ifi*- |.r«»birni !- full;, appreriaterj m academir .^rejes or 
•hat ?h"^»' ^h' "* in a pM-iii- n t'» Jak- th- ne'r-s,3r\ -teps i<i n are 

pri-pjfe.j \i. ,j, 



SOME POSSIBLE SOLUTIONS 

llii -'ar( jtv ot r«in,pi-t*-n' problem v^^m't be -ohed ea-ilv of quKkU, 
bu' ]\ v^on t ewr -olwd unlf'-s %*f. jj,, t(, ^(,rk on it Ta this eno. .^FIPS 
and f.f .f.^titueiii So< ietir<^ haie launrhej sr-\fral aftivities that v*e 
beliew v,i\\ help afwl i(¥#->r r ■Hisidf'nng sjilj otfjtTs that rould have 
*-igniti-ant long term impart 

The AKIF^S Profrs^umal Standard^ an<i Prarti* es C*mimittet% rhaired bv 
Dofin I*arker of *^ta^^ord ReM^arrh In-tiiute, %«ili propc»s<. to th'' AFIPS 
Htiard «)! Dirertor- at il- meeiinp next month a long-range plan that hiII 
tn« lude the tolb»Hing f-lennnt- 

• Job desrriplmns 

• Self a-^^es^.ment 

• (*ert}firatu»n 

Q » Preb-rred flfsjj^n pra'"tir»s 
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h<j* alr»-aHv d»-\eiupfH and publi<*hed romprehen**!^ e job 
d«--i riptiMH" ii>r 'orr.puttT programintT" \ieH thp><* as ba*»i( to an\ 
Hfj'rt" t'tHard- »^lf-d«".<-'".m<*nt and rertifiration Thj>w» of >ou vkho are 

• '.n-i<l«-r;ng d'Jtjitif.n- \our rumrulum hfpefullv Hjiuld find tht-m u*»<*ful 
til a-^^-'-ting ifthat quahtir^. ^'kilU. an«l attribute** have been identified hy 
Hnrkint; projjrammrr" and their managers a^ rr.O'^t imp*»rtant A !oll<ii»-on 
pr«»»ei t \*i pr»-pare similar job df srription** f<*r '^^lem^ andh5t> i» no^ 
und^-rna) The AFIPS Board be a>ked t^. appr'»\e the balanre jf th:s 
I r'i|#'i t Kv^'ntualU. hp hope lu develop job de^rnptinn*^ f*)r the majority of 

• M rupalM-n- in the tompuler fi^id 

The .»nd element «if :he plan that vmII be di'-ru^^d niih the Board of 
tor-i'' M-lf-a'^-^'.-menl \l e are considering a >elf-asses>menl projuram 
^urh a" that jurrpntlv «:ffered b\ the American College of Ph>«:cian« in 
nhi^-h o\er lO.OOO phv^irian- are enrolled. In such a program. an\ 
iridic idual Hh»> < ares i*j do m» ma\ take an un*»uper>;^d teiit and submit his 
jn-%fc-r'' tor grading He -ub^equentU i" told nhi'-h question^ he an*-\i»ered 
rorrec lj\ and hon ihpII he ^;ored relative to «»t ' rs taking the *ame test. Y\h 
riam#* and ^-o-r remam anj»n\ mou*. ho^pvpr. tp the purpo**e of the test 
1" M'lf a'-s^-s'^men? Since splf-a^ses^ment i- a u. *r und''r!akmg. v^e hiH in 
all probability ♦'*»'ntuah\ prop< ^* a loint {"ftort vkith one or more of our 
f^MR'-titupnt Sf>''ieties. 

Thp third flcmfa: i^ certili'^ation Up kiiovk that rerTification is a 
f '•n!ro\f*r'ia} maUer but or. balant*- I believe it has merit. The Institute for 
tb»' (Certification of (>»niputer Frofes-^Mtnah now ha^ the arii\e support of 
\CM. thp C'^mputpr Soci^-tv of the IEEE, the Data Proce.'ismg 
Mariagpnient \^^i»ri jtion. and s#.\fral other prfife*»*iior.al *^ieties Since 
a!5 thr'*' of ih***-p md\uT MiciPtips alsfi are m'-mbers of AFIPS. vk.- must 
i iti^nitr v»ba! rojf-. if an>. -VFIPS should plav in thp vkork of ICCP 

Fh*- fj jrth e|prp''nt the publication (*\ revtev* manuals. Although il 
V* ••ri^ioatlv hopf d tha! ^e * <iuld -uggp^t m**an'' U'T certifving « omputer 
"Vvti-n;" m ^*mi*' ^av. we have ^incp abandnnrd that idea. In<»tead. hp 
♦'xp' * t i'» pr' pdfe d ^pfi**^ of it)ar.uals that po^e question** vkhuhcanbe u^d 
!<» ' xaliiatr van'»M^ a-pf^ t- "i th*Mr design. The fir^t of th^sp manuals, 
dpali' vkith S#*» urtt V . has jn^; ht-t-n published and vte hop<- to distribute it 
Hideiv Mjhough ii mav s<-rrn wjrrrwha! mundane that' AFIPS is m the 
r^u-io--" pP^parmg r h»< kh"!-, hp belip^e that the Seruritv Manual hi|| 
pr"v» to i.t « "n-id«TaMi \alu'* i<j m**r,\ Ln-IallatM^ns ihrnughout the 

Ihi- ^h^Milil gi\r ^ >mv idci «»t <«ijr current afid planned artivitip*- 
\X ■ • rr' iioiv hay* tK-v b*- "-u; t ( -stui and intend v^ork hard to maki* 

thf rn 

Hut fvi-n li I'ur t tt.'r*- arp ^uMp«'«'ful l^pv .nd '>ur %Mldr<-i dreams, the 
tuii'larn'Tii al pr'djtrfTi hiII tx -'•Up<i onlv when there i- a stpadv flow of 
Hpjl riijahficd indivuiual" ir'»m th*- formal pduralinnal ^-v-teni »nt<i user 
^ lai'^/atmn" And that is fn»t a problem that professional societies can 
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'Ua\ ^ah ^iir^-f \\\ Thf) ran nnh ^al^e iheir \i)U .-^ and, hopetulU with the 
h» lp ol *{i*'fT m»-nii»er^ i»h'i aKu are m^rmber* of the academic communitv, 
h'-ifii! tnd,\i«iual infiuf-nre jo bt-ar on thoM* who are making the k**) 
dri i-,uji.- t»n the uneniaiinn anij (oni^nt of academic programs. 

1 pM^H v\prdi qup^iion^ a! the outlet of my talk. Lrl ^ review ihem: 

• //<j$ f^^* ^duratioaci system been part of the problem? \n my \iew, 
^ Th*' ♦'duraiicinal ^\Mem h providing nice!) for a body of 
« ..pipfM^ni romputpr ren-archers and teachers, but has uone little to 
pr«.\jd»- fjfr the n^ed- of tho^rf* who rrust appK computer technology, 
pjrtH ularU in a buMne'-r ♦*n\iri>nmen! 

• H"u ran It roitrihute to the solutwny By recof^nizmg thesptrcial skill* 
fr-uuirrd of ih<» problem- H)Uing practitioner arul then by adopting 

♦»r't|?ran»> tha! wili prt;dur#* graduates who can efTertively assume that 

• hat is the rtA*' nf the computer u lenttst '^ To ad\anr<' the v :en< f 
<<»mpu!mE thaJ oiher'- ran apph M 

• U hat ffth^r r^isrtpltries are rireded'^ Economic*, marf^gement 

• rjiJfM/ jl;:*i;al \n\id\M-r. tunriM»nal --kiiK. ui *-hort. ih** abilit\ tn 
n f ..jf r,t/i- a Hofjh-A h.lr af«f»jn aln»n. a ^\ *lpm for it and make it 

• if h" should prf*i idr thei^ dt$rtphnes''^T\\e unwersiiie^ muM teach the 
}ufnlam*'ntJiN. . And for iho^e who alread) ha\e fmished »heir formal 
♦-•Jtj« aii'>n an.i whci art* motivated. M»lf-a*isessment» sei^^-^tudv, and 
t >'ntinumg pdurdU«»n *^rm m'**-! promising 

i*: -urT;.Tiaf% - havf- d ^tjou'* and growing j-hf.rtage of a precious 
«-fiir'*' I nl«'^^ v*«- lakf dra^tjr -leps to aile\iate it, we are going to find 
•>jr*-fr'hf-. iij th»^ pr^'tariou'- pf.*iitK>n of having raised unrealistir 
« xp*-' latH'R'* m thr rnmd^ oi mniputer ti^er*- ^ inriuding the general public) 
and th»'n of b* i;ig rhromrall^ unable to delivpr to tho*»e expectations. .And 
di'ihwiigh wr art- 'f*rtain to havr- rv^n more powerful looU than we now 
ha\**.-th*- growth an rxnting profession rould be stvmicd »r even 
pfrman«'ni|v '^tuntf-d. bv our own shor| ^ightpdne** unless we tram a 
-U -riiJ '-adr* th wh'^ « an app!) aiit tf-rhnolngv wiselv and 

\\ - a tough pr'.hl^-rTi I 'inr/t think ji wjll go awav Onh vou who are 
»• lu« ii'T-^ cdr, *-'.h#' If ui .1 la'^tmji wa% f hopf \oU will 
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Chapter 1 

NATIONAL POLICIES FOR 
INFORMATION PROCESSING 



by Calvin C. Gotlieb 



BACKGROUND 

There is no need in this forum lo make the case for the importance of 
computers or to describe the growth that has been experienced, almost 
without pause for over twenty years, in their design, production and use. 
Computers play vital roles in industry, administraion, education ar ' 
f?overnment, and in many respects, the ways they are used and the wav 
they are seen by organizations and institutions in those spheres aie very 
much alike in ail countries, or at least in all countries which are at 
approximately the same level of economic and industrial development. But 
there are national differences in the way computers have penetrated into 
society and in the responsibilities that governments have acknowledged 
and undertaken with regard to them. Two facts ere sufficient to illustrate 
that the position of computers in the United States is different than it is in 
other countries. First, the U.S. A, is, to all practicat'^purposc, the only 
country with a substantial computer production industry in which, even 
allowing for the dominant role of IBM, there are diverse and successful 
competitors. Second, the U*S,A, is almost the only country sophisticated in 
the use f^f computers, which is not engaged in trying to formulate an 
overall n .onal policy relating to the production and use of computers. 
Dr Ruth Davis, Director of the Institute for Computer Sciences and 
Technology of the S National Bureau of Standards, argues that 
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( fntrdlizt*<i pUnrnng with regard u> computers m the Unites States would 
bf n^-lrii tivf and stifling, f(jrring growth and change in narrow directions 
dt a time wh^^n therr !»tiil a great deal of innovation in the computer 
J. i tirii»|o^\ Tfit* laik i*i oicrall p{)lir> dues not mean, of course, thai no 
poii< > exists or 1^ M)Ughl on special issues such as privacy, networks, 
^tandard^ or acqiii^itu>n ot i f)mputers within the government. Nor does it 
mean that there have been nn advocates for more planning; calls for tr.»s 
have been voiced regula K, and there has tfeen at least one book 
d'ivoratmg a greate*- governmental presence iiT formulating policies for 
Mimputers (2) ^ hether the argument that diversity and streftgth of the 
( ^ (ompuler iridustr;. such that the industry would be impeded by 
attempt^ a! overall planning is a valid one, or a rationalization, it is a fact 
that \n the I niled State'- an\ federal bodief concerned with computers 
dildre^s themsel\»-s lo special problems m a relatively narrow area over 
which thev havt' jurisdiction, 

hi sorn^ other cuuntri*''* at least, the situation is different. The Japanese 
plan fuf iniensiv*' h>ng term development of the "knowledge economy" 
(lid* PS particular eniphasiw on computer technology (13) in Canada there 
hd^ been a f ontmuing series of studies on Cfjmputers for almost a decade, 
ittdfiy {)i which originated in a department specially created to cope with 
tht' probleni^ {)f ne^ technologies- like computers, satellites and cable TV. 
The I nited Natu^n-^ has issued reports urging developing countries to 
fprmulatt* national poliruN with regard to computers, (4^ and OECD has 
i-^iied a series ol repf)rts on the computer technology and on comparative 
Mudie^ of pohr-. {9) Certain countries, notablv the United Kingdom and 
France, have andertaken major support of their computer industries m 
w.ivs which are quite differ* -M from the type of support found m the United 
*^Id!e^ Ndti(»ndl etff)rts at policy revjt „ ^ad formulation and large sca*e 
!H)aM< »dl support, arise out ot the conern that the country is failing, or will 
fail. \<> jjct d fdir ^liare of the dCtion m a crucially important development, 
li -rf[»^ arr not tdken and national goals ff)rmulated and realized, 

GOVERNMENTAl. OBJECTIVES WITH REGARD TO COMPUTERS 

V 

Objectives whhh differcnl governments have souglit with regard to 
(nrnpiJlt*t> dre (cnveniently •summarized under three hridings: 
/ 7V> u<i* computers effectixeiy in its own operations In particular 
^jovrrnmehts s»-ek \n w-r rornputers for administrative, planning and 
nnlitarv application 

// To promote an indifitnous compute*- industry This is b desired goal for 
a variety of reasons of whidi the ino**t important are to. 

• ensure effertive national u%e of computers m administration, 
planning, i lusirv. process contrc^l, education, etc 

• create joh^ ^iruc computer based irr'ustries ar" growing 
exreptu>nallv fast and thev make intensive use of people with 
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n-ldtivt-K high ir\f|sot eduraliori. an miportant factor d> the nunibtT 
'•f r(,llcge gratluatt ^ iruT<M*,e*,. 

• improve the haiunce of payments. The ahrrnative is higher 
irrip()r!> the number iS computer^ mcreaisc^ 

/// lo dim t and regulate computer growth that. 

• detrimental ^^eeondar% eff^-rts are not experienced like erosion of 
priva( V, ami large stale uneniplov ment 

• benefits of technology are distributed fairly hetv\een pubhr and 
pn\ate scctjous, ernpUver*-, and ^-rnphivee^ 

• national ri;ntroI> are rxt rt iseci on oHiiership of industry, data banks, 
and so on 

! hr rnetho(is available lor promoting these objectives are those vwhich 
governments usuallv \\d\e open to pursuing any goal such a;? passing 
U'gisUtion and '.{)en(iing m{)ne\ in a \anetv of ^ays 

• iu ard grants find f onlrai {or f^stabl.shing new industries; ^^etting 
up (oopefdtivr \rntures betvseen go\'t industry, universities' 
iiMlustrv. rest art h, or training and education 

• Promote debate and research through studies of policy analysis or 
marketing. ff)nferen**es, m publications 

• -idnpt • tV(uie taxation policies, like offering inceiuives to industry 
an<l tompanies vvhf^h meet specified criteria, or applying tariffs and 
ex( ess profits taxe-. lo protect indigenous suppliers. 

• 4ppl\ ffuri having policies for Us own acquisition or for supported 
iiistaiiations hke eduratumal institutums and local governments. 

^ V*/ up regulatory agencies applicable to critical aspects of the 
.1.^* te(hno!(»gv hkr M)nimunu ations; use of persona! data; and data 
hin^s fantaiTi^ v data of national importance on resources and 
p-oph 

• ( rfiitf' madt'l npf'fation s for [)rrs{)nru'l rlata banks, s( rv ice bur#*aus, or 
-f)»«iji afif ^'ations hkf* planning and !il>rari<*s 
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THE CANADIAN EXPERIENCE 

lif!<»rr Msini. <.anadian •■\ar!)pl*'- N» iliustrajr how th^ various 
nj'Innor, |. and rru t Kndolngics jUst ii>t»'d ftavr beui used l)\ governments 
a<hic>\." tfir 'hr^r uh|^'M!\»'s ramrrj ('arhrr I hope it will be clear that 
\\\* n \- n<' ^ugp' ^{}.)n {fiai in (^inada we have bad the most concerted or 
nif ^1 sijt 1 f'v-tii! jitafks or, {lifs»- prnt)it'ms Support of the computer 
n)d«jsir\ for t^xaniph' lias b»*rn much niorc <ontjnuous and important in 
(»rrai Britain af.'i in (HTnianv , wh<Te Ixith ( ountrips have sought to keep a 
.'•atn-nai {af)ah'i(v lor (i^'signirig, rnaiiu<a(\ur»ng and marketing mam 
ir.jfjo- (tU'MJiz- ICI \\\ (,rral Britain a:'d Si mens m ('"rmanv) Nor is 
ih^n- in < load.i un organi/ation whi(h conducts rescarrh nn all aspe( ts, 
O y ' '^1 ^*nd iraMnal ot sdfivvare, as m drmr m FraiKr h\ IRIA. or 
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vshh h cofK ('iilrdlr> ill (unp')ter usr, applications and mnrkels as does the 
(!nmpui f INa^e Development In titute in Japan. 

Il IS neressarv t(» describe some aspeets of the current political scene in 
('atJ.ida For the ' 5st ten vear^ the governments in Canada have been going 
through a redefinit'on ot tne relative powers of the federal and provincial 
governments in a kin<l of struggle which has occurred periodically in the 
I rntCfi Stales, hut vshuh is eornparatively new in Canada. This 
r'-definilion nhich vsas lir^t pr^^-sed by Quebec, is being pursued with equal 
M^<»ur novs bv other [)ro\mrr> — eg Ontario and Alberta. The British 
Nonh \nuricjn vshich i!^ the closest approximation to a constitution 
iM Canada, allotted certain responsibilities and taxation poweij to the 
provincial governments (e g lor education, civil law, and the regulation 
ol pr(»lessu)ns) anci others to the federal government (criminal law, 
• lettMue, interprov UK ia! tra<le). In manv areas where the delineation of 
rt'-pt»f»-ilhlitH'- is tar Irom tleai, both provinrial ^uid federal 
unvernnients are staking out < lainis. An example is communications 
( fiaorit'ls used in rable T\ and computer networks. Although the federal 
m>v< rtinirnt. ifircaigb its sprt lallv created Department of Communications, 
h I- -o tar been the irio^t dominant by launching satellites and conducting 
nalHUi-vsnle studies, the provincial governnien s have not rebnquished 
ttic ir claims to jurisdu tion Queber, lor example, is well on it> way with a 
prn\mcial (tfniputer riftA(»rk for education, where it has undisputed 
rijrht-, and Ontario likevsise has a strong educational TV netvNork. The e 
pnff>lem- vmII lu^t be settled in (Canada until there is agreement on a new 
< on-tilutiori in vshich !he provmdai an(i federal powers are enegotiated, 
an enorniouslv diflic ult task vshich the present government has just 
indicated tfiat it vsill tackle again. Although many important matters 
rriatinu to coniputers < anm^t be -ettlcd vet, there ha^ been a very long 

ne- (*\ -i\idies and rep(»rts, lV«>ni vshu h certam gc)als have emerged and 
.u tion- initiated 

\ -ecoiid facet of the Canadian political scene is the strcmg nationalism 
\y.\\H b I- apparent in th<' piiblir attitudes to many issues It manifests itself 
a- a de-ire to fostrr and maintain a distinctive "Canadian'' approach in 
-IK fi div , r-e matter- a »wner-hip cd inchistries, resource management and 
tfjr perror..iing and cn-ative arts Although strong Canadian nationalism is 
rn'»-t flelinilelv not anti-Ameriranisni, since in most activities tb*- 
Canadian vsav ot <i(.ing things is verv similar to the practices in the United 
States, rnanv Canadians show a noticeable reluctance to be associated in 
joint program- It does not matter that in many of these areas, few 
person-, if anvl)odv, ran say wfiat is different about how they are being 
d'-ne, or should be (hmv u> Canada as compared with the United States. 

There nevertheless a rojicern that failure to keep a distinct Canadian 
operation might in the h^ng run h'' detrim*-ntal to Canadian interests As 
an example, f am rertain that most Canadians would agree that an) 

.nventoiv ol resources >uch as water or energy fhould be taken and 
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mainldiiied separatrlv m Canada, so that independent judgements can be 
mddf* HI negotiations nhuh are eventually bound to be undertaken But 
the feeling that data b-inks ()ught to be kept s'^parate goeb beyond this. 
Medical data i)n certain Canadians h ho have applied for life insurance are 
kept in a ( fntralized data bank maintained by the Medical Information 
Bureau, B(>st()n, tyn behalf of a large group of U.S. and Canadian-based 
companies The rea-.on for a shared file is obvious, since the discover) that 
a high n>k applicant las failed to leveal inlormation is of common 
interest iloHe\cr, Canadian participation in the data bank has been 
i\uf >|t<>ned, a! least t(> that extent that attention wa '''awn to it in reports 
oil privacv undertdken ii\ il. federal government (2,7) No recom- 
mendations were mad»* suggeslin^, that the files be separated, but the 
general iinvn jriess Has clear 

\Vi*|i thi< i>ark,Krourui, I should noH like to return to the three mam 
otijct lives mentioned earlier 

Effective Use of Computers in Government Operations 

Ir this area th(» goals are clearest, the methods for achieving it are best 
under^'tood, and in the case of the federal government at least there is 
demonstrable progress alrmg a planned path An EDP master plan wa«; 
issued hv the treasurv Ixjard m 1972 as an overall policy guide in which 
^tron^ly de( enlrali/cd approach has been adopted. The Central Data 
Proces^mj; Bureau, nhich for sorne vears has been offering optional 
^er\ rce^ {a gov ernn)»'nl rieparlnients, is nn\ even m<*ntioned and will clearly 
n«>t plav an important role Instead two tvpes of data processing centers are 
rreognized, departmental and functional. Df partmental centers in the 
main mtvc existing departments tike Natumal Revenue, RCMP, or 
>tatT^lns Canada, Furutional st»rvices, as the name implies, are more 
1 onci»rne(i nith the Ivpe of application such as revenue collection, trade 
and transportation, or resource and r'nvironnicnl. In a fiv** year lime-table 
lor developing new funetional sfrvices, range of applications 

(onsjdered is imf)res>ivp, and lh(* plan shows a tuW understanding of the 
multiplicilv ot ways computers can he brought to hear on gove*" mental 
operation^ In 1971 the plan is well advanced Several of the functional 
< enters have been set up and nevs*'r puhlicati:iris describe how the services 
are to he admini'^lered (10) 

In the provincial governments, whuh have much smaller computer 
re(|uirements than the federal government, there has been a trend toward 
(entrali/ing the service l)iirea{i faeilitie'* in o ^er to achieve economies of 
scale Saskatchewan operates a C(*ntralized facihiy as docs Newfoundland, 
and th»-re has been a n^'cnt ( onsolidat ion of services in the other Maritime 
Provinces In Ontaric) in»l Quebec, the largest and most populous 
proviines, the st rvues are tof) diverse to permit consolidation into single 
Q tallations In res[)onse to criticism thai the Province of Ontario 
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^ovrrnment iia"* tio latit^riale tor (Jifferent larilitie^. and little ^'oordination 
amiing thrm, step'^ have been undertaken to corsect this (II) 

I ni>er>itv ooroputin^ fa ilities are quasi-gov ernment in that their 
support comes whollv from governTt^nt provided *'unds. In Canada NRC, 
the National Research Council of Canada, has pUyed the role that the 
National Science Foundation undertook with regard to support of 
romputing facilities in the U.S.A. Even though there is no direct support 
ol university educatiim ty ihe federal government in Canada, NRC does 
support univf^rmty res»earch Lirect NRC grants to maintain university 
computing centers through the fifties and sixtie- were instrumental in 
p-^tahlishing university computing centers and departments of computer 
scicnct throughout the countrv In 1974 NRC no longer supports 
»*omputing center** difectiv Instead it alloi%s holdc of research grants to 
pd> partial costs of computmg, and it has a computer science prants 
rominiltee which recommends awards for research in the information 
MM**nces. 

Among the provinces Ontario and Quebec were the first to adopt overall 
program for support of university computing *^^,ri|ities. The Quebec 
educatKmal computer network, a star sy*item b^sed on a CDC CYBER 73» 
IS tne largest dedicated network m Canada In Ontario, between 1969 and 
1972 grants of about five million dollars per year were earmarked for 
computer hardware m jniver .ties Since then these funds have been 
con'.inned with the regular univi>rsit> allotments m accordance with the 
principle thai universities should make their own priorities on how funds 
are spent The ider.tification of computer funds v^as to hive been the initial 
•*tage of a rationalization of computing facilities, followed by consolidation 
ol individual cent, rs or co-ordination into rietwfirk-, However, for reasons 
which are complex, these later «tag«'s have been '^It-vv to materialize 

Computer/Communications 

Because of its size Canada has a special interest in communications. Like 
other ( ountrh's. it has aho wanted a strong computing industry. These two 
factors weie paramt)unt in establishing the federal Department of 
Communications and of principal concern in the extended series of studies 
and rrpon^ undertaken by that departmeril. The first study, directed by a 
groiiT* largely within the Department of Comrr. .inications, called the 
Telcf onimis^i-^n, pro(iuced Instant fT fjr/fi( 12) , as its mam result, 
supplemented b\ a series of conference reports ni subjects of topical 
*)ter*'st including .tCeess to information, ( 16) thi wired r\\y (17) and 
compiners and pnvacv ( iU) Instant Wor^ present- 3ii exceptionally lucid 
and well written picture of the te|e-communication technology and of its 
importance t(» Canada. But it and its supportinf^ studies were regarded ah 
merel> setting the stage for the following much larger stud), conducted by 

JO 



NAT.ONAt POLICIES rOP INFORMATION PROCESSING 27 



ihe CoRMfUlt^r (*om niunn dtion^ Task Forr*- under ihe dirvrtion <»f Dr 
Han-* von Bar\er 

The Ta^k Fnr<t' divider! inlu man) subgroups and it ariivrlv suliciled 
\|i-i*s from induslr\, univ **rsi?ies. crinsum**- groups and olher governrnenl 
agencies After Iho > ears n prr)du< rd its rernmmendaiions in a two-volume 
report er: 'JeiJ Hranrhing Out. {5) Although there were thirty-nine 
re(5»mmendatinns. most t)f them w^re s*) general, such as requesting that 
tele<M)mmurn( dtions he rerognized as a key artivit v. that there was some 
disapptnntment with the results The report provided a policy guideline 
ralh«'r thtin a (Jelailed set of ^perifir prjtposals perhaps because as became 
riear Irorti the public debates nhjch both preceded and followed the 
appearance of the rept/rt, either there wa.s no general agreement, or 
juris<iirtion on them la) between the proMncial and federal governments. 
One' rerommendahon whuh was not taken up nas that the government 
I '»gnize d focal point for activity in computer ^communications 
Hn*%t ver, thtTe are too many government departments and organizations 
with -Irong. a*mo>l central, l^lerest^ in these technologies, to allow any 
one department to be given a principal nr^andate for their development. 

The difficulties encountered trying to rome up w:th specific proposals 
<an also be itiu-^trated bv the problem of determining what form if any, 
gtjvernmenl supoort of private computer industry should take. The 
rr)n}pu!er lield is strtwn with the wreckage of large multinational 
fonipaniCN nho have un^-UJ (*essfu!l> iried to cfimpete with IBM in 
marketing mam frame computers, and there is general agreement that it 
H(tuld be suicidal to trv this Bui then what should be (bme? There already 
hat! been in (Canada the experience of large governmental grcnts to 
established < tunpuler companies Some vears ag{j the Department of Trade 
and hulustrv av^arded to large grants, amounting to si veral million dollars 
to IBM arid CAH] The IBM award was to se| up an assembly plant in 
(Quebec, to supplem*^nt the large assen»i)lv and manufarlunng plant m 
Doji MilU. iTor<u^io) [he (!f)(*. grant hi*!p» d e'lablish ^i plant m 
Mi'-issauga {oulsifJe T(»ronto) intended. I believe^ a*- a prorlurih>n facMitv 
for lh<; (.V ber t (»nifiuter w hi( h never erner;^»'d as a full) deve|r)ped member 
ot the (.DC. hne Th« jjranl !•> IBM did lead \(} a plan! h hirh created jobs m 
a geographi. a I regM.n w here it was imporlafit to do s<j. and the (]{}('. grant 
rn;i) have [irodufed <omp;irable benefits, but the awards have been 
f ritH i/ed II Is diffiMilt to <)r^(le that th< v hav< lietped develop a 
(..i 'ili.in- [)ased <ompu!*'r industrv 

W^ii for complex reasoh^. the market ^or sr.ltn irc pro<lurts in Canada 
ba^ not developed llie '^av experts have fr-lt ii Hould Also tfu'rr are manv 
I ifjer <ouriIriev Hh'*rc there >s an .ibund.ince oi skd's in the rnalbernatnal 
s( ien< • - aloiijT with goorj exp« rience in using < oniputers — Denmark, the 
I K . Japan, even Inrlia, — and liiere are hope^ for a mullinalional 
software mduslrv m evervone of these The result of all this is ihat it 

) 
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-uppi»rt Ou' fonipuirr irpiuslrv in (Canada should be translated into 
pni^ranis \n thi^ rf^ard thr mmpuiT terhn'»l(»j»\ i«, not different from 
<Mh»*r rnotit-rM U t hmiln^w^. h is aUo diffiri:lt to define naticmal programs 
ft»r >dlel|it»''-, t»r nuf lear poner. 4»r lranspftrtatrf>n svstrms. There are those 
vk'tui argu*- thai the pnjhirmv and rost- of surh general svsioms demand an 
internahnna} apprtiarh — that multinationai groupings are nere^sarv trt 
poof resourre>. >hdri' market^ and give reasonable hope of surress. 
HuHt'ver, it nerp».sar> t<j b*- careful in arrepting surh arguments without 
iucstion b#*i dusf' thev ( an he equi\alent tf» savmg that there is r; roorn f ♦ . 
-mall rnierpn«.es. v%hate>er ihe onginalit) and quali*\ of the ent^rpnv* 

Smre publu aiion of Branching Out there has been a sio^ but steady 
atti-mpl b> the government to make the recommendations more sperific, to 
-harpen the pnhries and to initiate action*^ In April 1973 the Department 
of Ojmniunications publi'ihed a forma! pf>>ilion statement outlining 
pol!r\,{6) Inrertain areas, partirularh thos*» conrermd with the relation^ 
belHeen romputer-ser> ice firms and the common earners, some fairl> 
delinire pnmiples are enunriate<i. A genera! position is taken that the 
computer services and software Industrie*- are to remain largel> 
unregulated and the need to consult mth the provinces r. emphasized. 

I)r >on Bae>er has remained in the government in charge of a 
rT»>j|t,-,i,.partment fi»r< e ( hargpfi with the task of cof»rdinal!ng th^ a< tivities 
*»n * ornputer communu atu>ns throughout the federal government, and 
thrre Is evidenre of a quiet effectiveness in the \vork there. However, 
-pt'dfif programs ha\r not vet \ ven announr*'d Thos* not direftK m the 
g't\er!mjf»nt hope that there intW he pfisnive re^ull-N to shon for the 
fr*n«trriU)u^ amounl r>f }five'>tigatw»n which ha^ been (omple»e(i 

Networks 

In (lariada. perhaps even more than m the I nitrd Siates, the tno 
raHr(.a(^s have plavi*ri a dominant role in the drv'»lopmrnt of the rountrv 
and in maintaining rnrr.municaiions along the tv%entv-fi\ediundred-mile 
lon^ and hundre^j mile-Hwle strip nhich cnlhra^e'^ most of the populated 

< f nlers (iomputer n*MHork> couM plav an equalK important role in 
making tlw (nrnputer om munn at»ons technologv a productive force in 
ih.Mounlrv hi |97l th» Srieiw e C .ijneil of (!anada issued a re!>ort (15) 
.n nhtrh \\ urg'^fl the establishment of a national spme. This was to be a 

< oniputer nctHf»rk nhw h would offer cheap service along the length of the 
<-ouri!r>. and fience provide an alternative to thr establishment of a 
nujlip^didlv of north scjuth hnks, beineen the densiK populated renters of 
f'anada ancl I nited Stales, Vkhieh v^ould otherwise be »he natural mode of 
levelopment Although the Telecom mission and ine Computer/Com- 
niunieation-N Task Fr>n e seemeci to favour a Canadian network 

•velopmcnt. no sperifu netwfirk proposals emerged Following a two year 
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nidj'-r M'jdv a proposf(J urli^ork. to link urii>iTsiiif»s,( I'l'l CANUNET, 
rtn tun.K v^tT** »*>er aliocdled \ majcr taclor for the failure ofXIANL' NET, 
and of d rAdU'd Ontaru^ ha'^f d pr<»grani called METANET, nas the 
dithi uit\ of prrAing that the networks Here needed and h jld be used 
Th*- q«e-ti')n ari-t-s Hhfth»-r man) unuerMtv computer users really need 
< nriif,utin>; laciiiiie^ not provided locallv, and whether there is anv 
mrt hani^m h\ whu h thf)^e »*hf do want to use computers elsewhere have 
fund'- i»hi» h arf n'>t krd ir to their own renier** In this regard the slo%* 
TdU' of inrrrdNP m ARPA traffic, which ha- been carefull) watched, ha«i 
sugl5pst**ji caution. In anv case, !t is suggested that if networjcs have all the 
advantages claimed for them, the universities should be willmg to make 
the nec^'-^-^arv investment. 

E^pt-ciallv miportant m Canada has been the position of the common 
rarnrr-, {lartirularlv Bell Tej<-phone of Canada, that computer networks is 
lot 3 --iMtablf area fj^r gftvernment intervention 1 hev argue that networks 
ar*- he^^t allowed to gr'>w m a competitive f-n\ironment as the market 
df'vfiop- real application** H fact, there is in.'pre^sive evidence that the 
markt-i i*^ df veloping the nghl kinds of service .^t the right pace. Whatever 
th«* rt-ason-, tht- argumtrits m favor of governnent supported computer 
n*^!*%<»rks have not prevailed tf> the point where ?.iy governmeot supported 
nt'tv^MT^ ha- Ix-rn iaurw ^♦'d. Manv, m>*;elf included, believe that 
uinv*T-itv '^oii piitmg rentf'rs in Canada are too narrowly based, that the 
rral < o-ts ot ihfir -ervn*- are not measured, and that establishment of 
u!nv»T-itv n*'i**ork'^ v^uuld prf»ve benef rial Fund** are ^till being sojght, if 
nr,t for -rumg up fult networks at lea.-l for promoting mteruniversity 
« nnununtration It nt^pworthv that no Canadian university is a member 
'it \RPA. hut I am hesitant to ^^av whether this is due to a reluctance to join 
in jMivitip- v%itli the L -S \. a<; pointed out earlier, to a belief that a 
(.a-iadun nrUork v^iil fventuallv emerge, or simply doe to a lack of need 
itx fund*^ for th.- sPfv u*e- av ailable through ARPA In any case, the problem 
oi '.tift.'i^'r If) promot*- and partinpalr in networks, either commercially 
ha-<d or urii\**r-itv hasjwj^ ha> not been resolved bv Canadian 

CONCLUSION 

n^rnijghout tfif \M>rld c<»mf>ute lechnologv ha*- been the focu** of 
go\ rrnniental in?*rr>t Fnr go^d rea -ors, siudifs and programs for it<j 
grnwtfi and d»'\» if.pnir it ar*' ^id*-«.prpad Fp<* countries have embarked on 
a m'>rr (<»ri^<H»ij^ and inlMivf sttjdv of < omputf-r/ rom munirations a 
r^hilid hn<»|.!^i» - than ha-- (.anada and '^xample*' (>f some of those 
^tudii-s navr hn-n mcjjlM»rH'»i lirfe Although it 1*^ not diffu uit tf) agree on 
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general principles and goals, it is enormousU difficul* to translate these 
principles into programs which have reasonable expectation of furthering 
national goals. 
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Chapter 2 



SHARING CANADIAN EDUCATIONAL 
COMPUTING RESOURCES 



by T.A.J. Kttfer 

INTRODUCTION 

This chap»er traces the history of Canadian Federal Coverr. ncnt 
activities in stimulating the sharing of educational computing resources. 
Three major activities has been involved, and while these were once in 
parallel, they have now converged under the auspices of the Educational 
Technology Program. 

The first of these activities, which began in 1970, was CANUNET — the 
CANadian University computer NETwork program. CANUNET was 
undertaken in two phases: network design and innovation based on using 
packet switched technology; and subsidy of communications costs. 

The s€ end activity consisted of the Canadian Computer/Com- 
munications Task Force which produced the report Branching Out in 
1972. A Federal Government Interdepartmental Committee on 
Cf)mputi»r ^Communirations was then established, with a number of 
Working Groups Working Group 19 was formed specifically to study 
CANUNET. With the incorporation of CANUNET into the Educational 
Terhnology Program this Working Group has now been disbanded. 

The third activity, whose timing paralleled these, began with an 
Interdepartmental Committee whose recommendations led to the creation 
b> the Federal Government of the Educational Technology Program. This 
Program assists federal and provincial authorities b) providing plans, 
information, and advice on educational technolog> 
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I ndpr the Educational T»'<'hnoK)g\ Proj^rarn a number of joir t 
f«'deral-prci\inriai stuciv pr<igram^ have not* been formahzed and are 
urifjfr %^a\ One >uth sfidv program, to encourage computer resource 
sharing at ihe post-secondarv level, ha? recently been developed jointly by 
the Federal Government and the four \tlanti'* Provinces. 



CANUNET HISTORY 



Ihr fir^t mitiative of the Canadian Federal (/overnment to stimulate 
educational computer resource sharing Ha*^ CANUNET, ^he CANadian 
I :iiv#'rHii> romputer NETnork program. Following EDLCOM "survey 
(A American and Canadian universities in 1970 regarding ?heir possible 
interest in joining ARPANET, tht Department of Communications (DOC) 
wa^ urg^'d to eslabli^'h a Canadian university computer network, so that 
(Canadian univer*^ities cfMild develop the necessary expertise and 
experienc e m this new and important field. Under the leadership of Dr. 
Jf>hn.dp Mercado, a number of *itudies *vere carried out to design a suitable 
f)at ket ^Hitched neiH'>rk to interconnect computer facilities of Canadian 
universities through a national npt^drk nhich v^nuld be OexibJe and 
transparent to u^^ers (1.3.7) 

Following these neiwurk desij^.i studies, a nev* appf'iach to CANUNET 
began to emerge m 1^73 v^hen it became apparent that a viable design for 
a store and forv^ard packet sv^itched network had evolved from ARPANET. 
Advocates of the nev% approach considered possible forms of federal 
funding of inter-uriiversit\ commiuiKations costs, to stimulate computer 
resource sharing at the uni\er**itv level-(2) Under this approach, 
(]ANT NET v^ould be realized in steps the first would encourage 
M»rnputcr re^soi^rce sharing h\ alleviating the communications cost 
* nmf>nr.»-nl. while the serorifl would be a Ifing range program. 



INTERDEPARTMENTAL COMMITTEE ON 
COMPUTER/COMMUNICATIONS 



Mhil'- CANUNET stud.es wer*» taking place, the Federal Government 
had esial>li^h*^d the Canadian Computer' Communications Task Force in 
l'^7'^r» prtnide advue on polu > matters m the rapidly evolving fiel5><^f 
(onipuler cnmmuriications The work of {he Task Force, led hy iJr Han^ 
\'m B.ievfT, * iilminatcfl ii, it^ puhlicatir»n i)f the report Rranrkinff_ Out (4) 
m P>72 

On the h^->is ol th»- Ta'^k F'>rrps*s recommendations, the Federal 
(invernoieni 'hen established an Interdepartmental Committee on 
('nmputer r.omfnunications which in turn set up a number of Working 
(/roups In particular, \X orkirig (»roi)p 15 was formed to niamine policy 
and other rrialt^-rs related to the CANUNET program 
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EDUCATIONAL TECHNOLOGY PROGRAM 

In parallel with these activiljeh, the Federal Government had established 
an Interdepartmental Committee on Educational Broadrasiing in 1969 to 
prepare recommendations on what steps should be taken to ensure that 
technology used in support .of education would be cost-benefjcial and in 
the national interest. This Committee's report documented the rising costs 
of education, the problems and opportunities presented by new electronic 
technologies, the growning disparities m the capability of different regions 
so take advantage of these technologies, and the need for educators and 
technological specialists to work together to ensure that these technologies 
a re effectively employed. 

On the basis of this Committee's recommendations, the Federal 
Government approved the Faucational Technologv Program in 1972 The 
Program was subsequently endorsed bv the Council of Pro\intial Ministers 
of Education. 

The Educational Trchnologv Program, managed by the DOC's 
Educational Technology Branch and led bv Dr. John de Mercado, is 
designed to assist federal and provincial authorities bv providing plans, 
information and advice on educational technology (6) The Program is 
also concerned nith the development of national standards, and with 
ensuring that Canadian needs for educational technologv can be met 
where possible by Canadian industry Operations of th*- Educational 
Technology Program can be rategonzed into four activitv areas, 
federal-provnical programs, interdepartmental program^, national 
development programs, and liaison activities. Under thefir^t area come a 
number of joint federal-provincial study program^. 

• Educational Technology Program for Sota Scotia, with the aim of 
developing a long term plan to enahance the educatinal process in 
Nova Scotia through the rnst-effective application of educational 
technology (5) 

• Program for the Sharing of Computer Rpsources in the Atlantic 
i niverutiei^, with the aim of enrouraging the most effective use of 
present and potential computer resources available to the Atlantic 
unfvcrsities and oth'^r po^t-secondarv institutions. (8) 

• Program to Study Educational Computing in Seufoundland, with the 
aim of studying the current usage and future potential of educa- 
lional computing n Nenfoundlan*!, as an input to the Newfoundland 
Task Force on Computers and Computer Communications (9) 

National development programs are also ur.derway m the number of 
other aredN such as mformation dissemination, standardization, testing, 
evaluation, industrial development, and computer aided learning. 

B<»cause the Educational Technology Progran^ is the vehicle by which 
the Federal Government deah with the Provinces on all matters related to 
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educational tech oi<)g\ , if is lo^u al for CANUNET acttvaici. to be handled 
through the appropriate merhanisme. developed between the Federal and 
ProMHcjal Governments It wa*^ therefore decided, in Jul) 1974, to 
incorporate all CAM'NKT activities within the Educational Technology 
Program Since Federal Government activities concerned with computer 
resource sharing at the univerbitv level are now included within the 
Educational Technolof^v Program, CANUNET no lonf^er exiMs as a 
separate program, anH the CAM'NET nrkmg Gr- , 19 has been 
disbanded 

SHARING COMPUTER RESOURCES 
IN THE ATLANTIC UNIVERSITIES 

One CANUNKT-tvpe activity within the Educational Technology 
Program is the recently initiated Prograjn fof the Sharing of Computer 
Resources in the Atlantic L niv ersilies, a joint study to encourage the most 
effective usf of computer re'iources available to the Atlantic universities 
anH other post-sernndaj"v institution^ This joint program involves the 
Federal G(»vernment. the Governments of New Brunswick, Newfoundland, 
NovH Scotia and Prince Edward Island, the Maritime Province^ Higher 
Education Commission, and the Association of Atlantic Universities. 

The Initial Phast in this program is intended to collect information on 
needs for and usage of romputing resources bv the Atlantic universities 
af. . other post-secnndarv institutions. an<l to studv wavs of expanding or 
improving this usage Thi- phdM- will identilv existing resources, 
jhMermme aMual and p(Hentidl for shared use of computers with other 
tducationai institutions, with government, and with in(fustrv ; consider 
alternate forms o( regional < ooperation . and siud> ihe costs (d potential 
benelils asM»ciated wnh ea» h Results >1 the studv phase will serve as a 
basis for re( ommendatiijns and possible decision (oncernnig the 
di-positinn of ^iibse(pient pfiase^ 

The second phase, if approved, w(iuhl involve implementation of 
Hn[>ru%enients which could be dCcomf)li4if<l withnul a niajor increase in 
resourrrs, an., which would not rontlj' t wnh e%entual major develop'iients 
it the regional i^vel Such major dfvelopment^ would be planned during 
the thin! phase FollowmK the ap[)roval (d f)lans the participating 
invtilutM»n- and ag*MU i'-s wouhl prepare resour( cs for implementation of 
cin\ inajnr p-gKUia! f)Li»'' .if>pr'i 



and nro< red with implementation 



CONCLUSION 
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He(ogni7ing the inifiorUnt role that t>'(hno|og\ will plav in education, 
the Ffdera! (w.vernment has »M«blished th*' Educational T'-chncdogv 
I'rogran. t<» enrouraK*' thr most elfedive utili7at!(»n (d techncdogv iii 
f'ting ediK aliorial needs, thcrebv ensuring that tlie maxim-un benefits 
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this lec'hrioloj^v are received b\ all Canadians. The success ihal this 
Pr(»grani is enj(»>jnj? a! the federal and provincial levels underlines its 
Umeliness arui ihe iniportance thai all concerned attach to it. 

In the area of rciut ational computer resource sharing, the Federal 
(ioverrunenl h anare that there niav he considerable diversity among the 
Provinces »n term-* <»f their needs, reboarces, priorities and stages of 
development Each Province is thus being approached to determine to 
v\hai extent it wi^h - to work jointlv with the Federal Government in this or 
an other area of educatumal techru/logv 

RKFKRKNf FS 

i M»"^tj<l.' J lit ]{ (.mn(ifi'), J \)d SiKa an»l M Kd«in<tK " 1 hr (.ana<!un L'ni»-» rMtie^ 

J Pikti» !• (hi tl.t NmfI ji,r (,'iii)f/i:JHr {.(JiMiriu tU' all' tn*- n ( jnadj Projut^^-d 

N.' ^>H n ,i.<rtni' rit .1 ( ' -nHn ij m k it mn ^ On.ivk.i N')\"nih'r l'>7J 
\ fironin 'HI (hit { .in.i'il.iH ( Diitpt (»r ( cinnM.' << <ifu)i>^ I .l'^k hurjf iVpartmi iiJ nl 

~> ^ fj F fill It I- in .It 1 1 < himlo^v Pr-i^r.iHi lor ^c)\,j "^i ntu { A j'>i?it osal ) ." h atntrirtl 
lMh'('I(>i!\ Hr iff M i jtcjr! rn* rji f >t ( 'trnrn JMM ii I'Ti-.. w i i) ^\dc\\\ V)" \ 

f' y ii! .iltiMuii i'tlMln|..^\ IV'iirr.Mll \l! (>\(rMtrt f" tl .Ic .1 M. H I d ! I » ( f > Mn|( t^J \ Brd n< fi 

\ IV'.fn-.jl I'T ,j ( in I'li.if I nivir-il\ (omftnJir Nt tnttr^ {i ANINM) " ( .iminrt 
\<Ui-(.r'. ( Of.' frill !r< I nu'Tsitf du Qut'h *, Vidr«h 1W72 

K \ Pni^r.iriini' I'lr ilii "^har"!^ nl { ornputtr Kt-(>t;r<ts mi 'h* A»lanh< I nt\rrMlu's (A 
Jnnil Pr.,|.n-.il t (.uvMfuii'n' nl { anaila .Nt'w Hrun^v. n k . N<'h tnundlanf}. Nov a Sjotia 
if'<i I'nn.* b'lvsjrtj island, and A^^c lath ri mI AHantir I ni\»T'«itirs, F^dural'onal 
1 1 1 Kn.dcyv Hr.i'H h. n» p.jrirtu I)} ni { (iniminiK aUnfis. I)t1av*a 21! JuK 1*^7^ 
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( ..ivi rnnufi - m* ( uKuia ami \f*H }iHnn|l,iMii , b <l ii* a! miia! Tc* h riolij^v BraiK li 
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Chapters 

PROCESS FOR DEVELOPING 
RESOURCE SHARING AMONG 
AUTONOMOUS INSTITUTIONS 

by Peter P.M. Meincke 

% 

J r* . « i* uil.jquiiur nn th* Futur*- of Snentifir Communications 
-I' .-i-<Tt'^ i\w NaMonai Sch-tu e Fourniatioii, sfvrra! speakers^ RussH! 

kci* tn partin^Ur ^!rf ^t>i\ the pmmJ to iHentjf) and agree upon long 
■ lirton- •jraiin^ nuh srrondai) objr< lives and 

.fnf If Mif f,ia!!"i5 p(Hn!r'i oui iiidt ii \^as possible thai an overall 

' t'}"' t.'-' fi !}J[h» aitajnahU- Inj^'f^'tljer hhH surj-objeCiives each of which 
^ i ..fi ii-^ .iv\n, tnidlU 'iPthmkahlf Hf ^nvc a-- an exa--:ple, thf following 

• \ \'a\ ' d\^iUil Frar.M hr nif.vfi fn^rn Pans 

• [hat \\\r\- |ir', ,;r>j a lr»*«' <i H«th nfj pas^pMr*'^ rec^utred or 

• lliatth^ h rt-f.' h lati^:hai/« -h- Inn^r, b^* iFifMifHrjal language of Pans 
\}.pir.t.t!. tlif.f ^,f'rfMfiixK imp'-*" ihif nbjertive., are under serious 

• -I-!.]', "atixn K\ rh» ^^nvf'rrH.rt-iit m| France Hon this is possible onU 
b<{i.ff'«-(l ir vshtij ofi* l"arfj- thai the loni^ rang*- global objective «s to 
rnak*' f'^r tn- rrr.al » apita! uf the vsnrhi 

v. h^n tht *l j-k I f r* ' >.ii ( orrquUfr S( r\ u es began its work, in Ian 1973, 

'f" ' ( t '» Ur-\ i\u(-ti',n^ It dr^Mtird lu taf kh' was to j enfv long range 
^i't-al ' s In I' Ffn-^ 1.1 r.'t*'rerjc* interesiir zs^ enough did not 

i' lij-i' thiH ta-'k l-t ta< ! -^Miup nt the rtiertibers, including myself, thought 
»J at v-i-umI jut'-rnati. allv issume th i\ r»-so.jrcp sharing was worthwhile 
It j 'ha' all haii !•> d" vsa- hr^d an ad rn snist rat' . ( -irucuire to manage 

-* 
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unnrrsitv <(»njpLlm^ rf^ounr^ v,\iu\\ houII ht at <vpuhle to all Ontane 

Tht' Ta>k For(»* hj^ lf)rrne<J as a rt-sult of a proposal to develop a 
m♦•-^sape switt fu-d network to j4)in a numher of university computer centers 
ID the Pro\m<e of Ontario Th^ <tbjerti\e of the MFTANET proposal was 
to Jacilitate the sharing of computer services amon^ Ontario universities 
()hj»'(tions were ral^e(i on a number of grounds. It was not clear ilidi 
mtcr-mstitutional traffic would justify such a network and that existing 
private ( ommiinK ation^ fa( ihtie- pro\nicd an adequate vehule When a 
(t>n^u!tint pointed out fhe ii»»ed to s(jUc the administrative barriers to 
res.mri f ^harmp; and rr. nmniended the formation of the present Task 
Force, th»' Ia-^ Ff\yrr \ js >,f*t up h\ the Board for Computer Coordination 
ot the (!oii!ic)l o{ (ViUirio I rovrr^Mit*^ Table 1 lisls Task Forr/ member^ 
and o^ vt'r^ 



MtMBEPS 
Dr H S Ceiiman 
Dr A J Gr-ndlay 

Mr W H Jenktns 

Mr D S Marey 

Dr P P ^/ Meinr>(? 

OBSERVERS 

Dr G D Aoflerson 



Table 1 

Task Force on Computer Services 

Prestdent, GeMman, Hayward & Partnc 
Professor, Srhooi of Business Administro 
The Ur f:rrs!ty of Western Ontano 
Director, Computer Centre, 
Queen's Un'\ ersity 
Ofiice of Computer Coordination 
Council of Ontario Universities. 
Vire^pfovost The University of Toronto 
(Chairman of Task Force) 



Mr H H WtVkpr 



(Cha'^nian of the Boarfi for Com:<ijter Co 
ordmatJon of the Council of Ontario Unwer 
sities) Pirdessor. Depaitment of Chnicat Fpi 
demioloqy and BiostatistK s, McMaster Uni 
sity 

Rppresent.it'vp Committee or^ University 
Aff.Mfs 



ERIC 



Mt^T pr»'hrriinar\ disr-ussKui- Task } < '( < rnrmb^rs ( oRrluded thai the 
lon^' ran^^e glo[>al ol>j*Mii*f wa- mai^c availdble lo the universities 
(ornputrr srrvurs hich w»t<- o| the highest quahtv, effrtivene**'^ and 
*dli<iencv ('ertaL..v few ( ouhi <^'uarrel v^ith ti»al as a global objective, 
rspfM lallv in ihr tace of increasing financial stringencies The problenj«» 
O IT* nhen one explores the suh-objectives that appear to be necessary. 
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\ kt*v qu»'slh)n which hds to be dnswrred before murh pro|;rrebS can be 
niddv loHard meeting the objective \s *here should control over computer 
^^ervjces he? One could envisage a province wide educational computing 
ageiirv funded direct!) by the Government which v^ould provide free 
-services to all educational institutions. However, this would contravene the 
standard funding arr?;ngt nient whereby funds flow to the institutions 
ha**ed entirely on the number of students. It is strictly up to the universities 
to deride how to spend that money Moreover, the Government would then 
be faced with exactly the same problem with which the universities are 
tared to day. How (an they be -sure that the level of service is appropriate 
and that the service is not being misused? The Task Force endorsed the 
approach recommended by an earlier COU Task Force on Computer 
{*hafging. namely, to put the money to purchase computer services as 
close to the user as possible. This approach has a number of advantages: 

• The level of service is determined automatically by the aggregate of 
the decision'i of a large number of users and is made in competition 
with f)ther demands on the dollar at a level where such decisions 
can be«^t be made 

• Den'iions about what sertires should be offered can be made in terms 
of the viability of those services individual needs could be me! by 
purcha>sirig outsidf the institution. 

• The effectiveness and efficiency of the facduy is much easier to 
measure in terms of profit or loss 

• The cost and benefit of the use ^ ^ the computer m instruction is 
assf'SKf'd wher*' il ran be«t be assesseti — close to the instru tionai 
pri)( ess 

• I he computer renter director becomes an entrepreneur. He or she 
riujst be highly conscious of the market and very service oriented; 
but. is freed frorn the shackles of 'ipecial interest user groups and 
policy committees 

Decisjons to put money m the hands of the users of university facilities 
represent a major change in the mode of management of universities from 
ttu traH!tu>ndl mode ' » a free market mode 

Ih- pattern of management evident in many Ontario colleges and 
univcr^'ihc- in 1974 can be represented schematically as shown in Figure I. 
Monev Hows through some central allocation process in which budget 
M^mrnttee-. admini«-trators and governing bodies are all involved It is 
allot itcd to the teachiMg departments and to the facilities such as the 
CMijii ut'T r^'Hter. the library and the media (enter The nature of the 
l<i( ihtv and the lev* I of it^ budget are to s(mo> extent determined through 
the t( rma' merhani^'ni of advisory committees Attempts are made to 
rn«Msiir- the quahty, eftiMencv and ( ffe^tiveness r)f the service, but, these 
are v#T\ ditfirult to measure, and the effect on the educational process is 
evrn .lardcr U) evaluate Rv and larg* . the lacility manager is expected to 
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Altocation 




Figure 1 Patterns of Management in Ontario Universtties 



manage the facihlv, provide the best service possibL nilhin the budget 
alloration and keep the ^omplamlb to a minimum. 

Under this mod. the fariliiy is available, the user generally does not 
have to worry about direct trade offs agamst other needs and the incentive 
for the user to control the use of the facility is Ion. If the facility does not 
provide adequate servicp, there are 'umber of routes for complaints. 
Usually the facility manaj^er comes under fire first, but it is also possible 
for the more po^nful u=ers To put pressure on deans, central 
administrators and the adv iM>ry commutees If the problem is very serious 
ofi^'n an h \ hoc task force h formed to examine the situation and make 
recommendations This tr*>ditional mode nt management and has been 
called the squeaky wh^^el or paterni?hstic mode of munagenien?. In this 
mode. If up to the facilities manag r provide the pr,iper level of service 
an(i to fight for ad/quate fundi- n competition with the departments, but 
Hith the help of the advmorv (-(/mmittee Thi<^ mode of martagenien! is 
quitf^ Mjcres'^ful if funds arr not in short ^^upplv ; but, the facilitv manager 
IS placpil m a \f r\ diffi* ul' oositinj if the re^ourcj's are simpl\ not suf- 
Tk lent to me»M tlfinarifi, as. ,0 ^ or--iiaint<- are pl?co*j on the source of the 
irmcin<i 

Th»* free market mode i^ ilh. -irated m Figure 2 The -oudget allocations 
are made )n the basis of demonstiated need This requires that the central 
••tructures !().>k very carefully at th 'ual>ty of the reseait h and teaching of 
th" departments and the elfectr v>s and efficiency with which they u*'' 
the budget allocation The departments must decide how they are going 
-p.-nd the budget allocation and must make hard trade off decisions 
be ween buying such nngs as computer services equipment or supplies. 
O I the depa'tmenlal level the real value of these services can best be 
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Figure ? A Free Market Mode of Management for Ontario Universities 



judged, but member^ of the department mu*it arrept the authorit) and 
r^'^iponstbihty for making surh trade off decisions Real dollars are 
budgeted for purchasing *»**rvice5 from the facihtv thus establishing the 
budget of the facility and the level of service to be provided 

Obviously a fevs caveats are required If the service is nevs or if the 
transaction cost is <^o -^mall that it is not v^orth the accounting cost, 
univer«;itv polir% mav provide a mi)re rrntralized flo^v of dollars ft noubj 
also b** necfssarv toprfnidf* for funds to cushion rapid declines in demand 
and po^siblv venture capital for new sf*r\«re«; \ major concern is the effect 
on the academu' environment The devolution {)f this rf.al responsibiiit\ 
and authority t() tho u^^ers ma\ create unv^anted burdpns on the ^taff 
Tber** <\r^ already -.(»rne -igns of this jn the I'nivf'r^itv of Toronto as th*- 
institution niovj's tonard a policy of ptitling money in the hands of the 
User"- 

If Uiiivcr^ities r*'alK did go into a free market rrnnU', vsherebv usprs HPre 
tr«*elo bu\ computer ^rrviers wh**re\er they fp|t they got the best deal and 
compute' c»'ner directors nere able to make arrangements among 
themselvfs to jiistribute tbr computing load in the best poss:bIe nay, th^'n 
Ih*' objef 'iv e of resource sharing might be nu't, (lerlainly the Task Force 
fell that an essential sub ohjec tive was tn put fre»* funds m the hands of the 
User no matter what elsr vsas done 

The shift from one mode to another i*- a very complex operation 
Another possible problem might be unfair c()mpetition like selling a 
puter services at nell belov- cost from facihtie«i with exess capantv. It 
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was ronsidfred essential by the Task Force to have an in'^^pendenl body 
that a university could call on for advice as money was grrdually put in the 
handh of the user over a period of time. It was also essential to ensure that 
the piices charged tor inter-mstitutional trade were fair and equitable. 
Price regulation may seem contrary to the philosophy of £ free market, but 
one has to recognize that universities are not accustomed to 
inter-institutional trade and there will inevitabif be soine difficulties in 
moving into that mode Thu*; the Task Force recommfnded the 
estabhshmeiil of a Prices Review Panel. (Figure 3.) 
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Figure 3 Relationship of Propo.ed Groups to COU 

Thf Ta*«k Fnr< r wa-" no! ronvmrfd that puttmg money m the hand<« (jf 
J hr ijspr an(i f'xpf { tiDp the roinpuli-r ( vulvr dirf( lor^ lo make thr neres^arv 
jtrrangrnirn!** among thrnT^clves for the distribution of the load among the 
fa^lhtle'^ tvould he ^^ufficient to ni^- t the overall long rang - objective One 
mii'^t rrrognizr the f»ohtical realilirs of the computer center directors 
•situation Becau'^p facilities are still closely linked with univ er<4ities, any 
load -^harmg arranp*-m*-nts suggested bv a director would still have to be 
ratified hv the decision making process of earh universitv and be subjected 
\(} thr sam^* '^or* of s< ruUnv that most re^^ount' sharing prnpcjsals rereive 
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Sharing <jf hardware » souic'*^ in Ontario is rapidlv becoming a «mail 
^ tiarl of th'' murh larger piclurp of computer resourct sharing. bf)ftware, 
ata Bank**, (lataloj^up Supprjri Systems, Student Information System** 
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are othfr *»ufh rompuier related re-vourres. Mareover. the vhole pprMure 
changes \er> rapidK frurn >ear to vear The Taik Forre felt quite sirongly 
that to recommend a -»trurturt for the manap'»mert of hardware and 
operating system software alone was to tackle onl\ part of a much larj^er 
problem The group therefore decided to recommend a proce'^s rathci than 
a "structure 

Ackoff hzs -strongly urged that collegr's stop trymg to find the Ttopian 
ideal to 5»olve all problems and adopt the notion of process A process 
appr^jach. he claims, stimulates creativitv because it removes man> of the 
constraints The Task Force on Computer Sources quite independently 
came to the conclusion that it had to recommend a process rather than 
structure in order to cope with the rapidly changing world of computer 
services and remove som* f the self imposed constraints that people 
develop 

!n development of successful resource sharing agreement^, the foliowing 
things have to happen 

• Each institution must clearly articulat** exacth what it expects from 
the service and identifv the need for such services 
identification of areas where a resource sharing aj^reement is 
beneficial in meeting the aggregated needs of Sf)me institutions 

• There must be some inrentive for the in'-tituli to explore resource 
sharing possibilities 

• A detailed proposal must be developed so that each institution ran 
assess the effect of th. proposal on its crpalMlitv of meeting the insti- 
tution's needs. 

• There should be an independent review and as<Jsessment of the 
effectiveness of th*- f)roress 

In addition to these particular activities, there arf certain principles 
which shf)uld guide the way m wh^ch the profess israrned out 

• The mstitutjons themselves mus» participate directlv m the develop 
ment of the detailed proposals which mav affert them 

• It > bettor tft start a sharing projeil withjjst a few institutions and 
then let others join J his iiuch us 

• Nothing in the proces*; sh(»bld limit f)arti"ipation to urisversitic'- alone 

• The management of a rpsi,une sharing agre^-mmt shouM rest wifh 
the participating mstituti )ns 

• It 1- pssential to provnJr some ^tart up furid-^ 

• Larh institution must r^'tain r .ntrol over hnv, niui li afi<l what l^pes 
of Hjmputer s«»rvicps ,t use^ iis (ioe- mean that the -.prv k f s 
hav to prrjvifii'd bv fadhties loj at^d at thai institution ) 

• the mo^l effeclivp implementation of anv cor)p*-ra{ivp prt>je(t will 
likelv involvp some loss of dirrrt contmi of the tanhu and wHI lik* Iv 
iieaii that mon^v will pass between oistitiihon'- 

I hf next fpi*»stifin |v vhat is ref^iiir«vj to make thrsp things happen 
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Piannmg 

()ri^inj!!\. ihr Tj-k Fnnt ( thr fir-! d(tiMt\, "Planning for 
Comfnitt-r Srr\ H t'^ instcjif n\ (liirnputt rs'' Quite iroperlv, the computer 
t t-rUer ♦iirtM lor^ hd\<' tak^ ri t xj t ptior. lo th.*' iniphf ation that the) ha\p not 
[)«'<'n planning [jrop^rU FI^H'Ta'^k Forrp vs.^^ realU calling attention to the 
ia< t that man) uni\f*r^itit'- operating under current management modes 
Hrn- ni)t (Udrh artH ularinfi what the\ Hanle(i computing center'^ to (hi 
M in\ ctvnipiilcr ('cnl» r dirci l(ir-« ha\ » ' oninu ntcd that the unisersities ar • 
<»iih novs providing d IrauH^Vk (>rk of obj*cti\es withm which the) can 
op»'rj{, CfTlainU lh» rr liavf hrt'u irnpiicit obje* ti\^*- but these hase been 
ifidrlv arid puldicl) ^tat»*d \n te^\ ca^c- 

I: ♦'^srntidl that ra? li urn\rr-itv hd\e d reasoriabU clear id» a of v hat 
. Mfiiputrr -f r\ I' II »'xpc< tM'iort' it can niakr a -cnMlde decision between 
i!{frnal»v«' rn^ lfuHK of pn»\idin^ those s»T\ne- Alth<)ugh the computer 
«»'iit»'r direct. >i ,,a\ [»c niic of the nio-t nudlihed in(Ji\iduaN to provide 
-uch irdnrrnahon. fir \^ in a goo<i positK)n political!) An individual outside 
\\\*' dirt'f I d<lnjnii-lrat«\c -t tmi lurt nf the cornpuier c'*!;ter (*an be^t pro\ ide 
ifi indcptTidcf** planning tnr -rrvK^s fun(tion Ob'. iou^K such an 
o.di\, ;"al I- nccdr<i jt th<T< i- rn> ori-ranipu- far Hit) ^ 

lo^ftfirr with hi- nr her rountcrfidrt^ from other universities, the 
('•finpiiier *^cr V u (!('-ordindtijr brings tngrt her in format ion w hich vsould 
h< Ip t > idi'fihl'. art a^ wh»*re r»*sour< » ^hariri^ rin^ht prove [jcneficial. The 
p« (tplr i( tiiallv ui\<'!\»'d -h'njbi parti(i[>ate in thi^ identification protess: 
'ht 1 nmputt'f MfiKr (hrei t'lr^ in taeihtjcs mana^emenl. the adnw-sions 
..tftier- tnr ad!iii--M)n- prnjiMt-*. and on The Ta^k Force had no 
iiiteriii,','! ')} fjiminatinji initi.itiv^ - Ironi tbe^t^ ar»-as [)Ut rather facilitating 
h Hi!l'ati\»'v \ S».r\ It f - [Maiininj! (jfonp ( oniposcd of all the (^)mputer 

rvii t - t^'-"^d!^lal■'r- << dM la- ilitah planning f'lr computer services 

Evaluation 

W fi\ nnj-i th«'re \h .n» ord* j>eiid''nt r* ^ ^i v- and a^sev^rnent i)f the 
I Ml I Mv riM'-- *t} th»' pro* I ,inii hnw , ,m thi- l^e^t Ik- (\^^\\^''^ While an ideal 
A - tem- dt Mgn -iM-uhi [>» -rit * \ aluat nig the rr^dil)ilit) of tlie process is be^t 
< '»fT| ijjijfn at* d exiernal .j^ein M'^ -uch a> ilir fiijverruneril and even private 
»?ilf'rprivr thr.'ugb ifniij parlv evaliiatiJm The Ta^k Force therefore 
r»'( ' rr>ir:» r-l» d i ( nrnpnlrr Sitvu^s Hoard -t<» fi-View, evaluate and 
f'.inni"n' oo tfi*- d» 'ailed pr''|e{ i proposal- arol the reason^ given b) ihe 
tjiuvir-nir- \*>T parlK ipalrnif Ihe fioard ^^^nbJ draw members from 
I'.'th vsjth.ii and n»ji-ide ibe lln^ver^ttle^ and tfie ( liairinan would be Irom 
oiji-idf th«' iifMV* fsiU ( urnr HJiiifv . Kvili;at;ve rr-ports would be ma(b* 
f.uid.< 

\j> I x'erM.il r» v a w and a-^» ^-nient is aUn es^fntial to Cdtinterfialance the 
O nre-^iir# tmni vM!tnn tli«' uruverMtic-. wbi»h will mevitablv come up quite 
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iialurallv troin U'^er'- nho art* viiallv ronctTnoH dh*ni{ the cffert of anv 
r»*></une sharing a^rrt-rnt'rjt on thi'ir art t<», and use of a romputmg 
faulilv Such prt'ssurc in li^Ai is nn{ had Concerned u^-f'rs should he 
I (^nrerned it tfie uriiversiiv \^ pomg t( do^n-^rade the service to them 
Hf)v^e\er, de. iMon^ nid<ie vMth onlv one Md( oi (he picture presented to the 
dei i^ion making bodies of ihe universities are bound to be one-Mded 
nhether propo-aU are initiateu outside {he universities, b> computer 
< epier directors, ur fv liusmesb anfl admissions officers within the 
univer^iiH-v The original proposal for regtoriai centers arose in 1969 from 
a Munnnttee coinposed of coniputiriK center dire* tors Yet, it is not 
reasoriaLlr' to rxprci the universities t.'» make rational decisions without all 
♦»i'1es )1 I fit- the arpumerit riearlv pre^»*rited Onlv a bodv such as the 
('.ornpultr Serv k Board ran ensure that all sidfs of the case are 
prcsrrilcd. ami < an trisivt that the ,'i»*cisif,ns on rest)urc^ sharing continue to 
rvA wilh the julonornou'. m^titutionv anrl vet maintain credibilitv 

Incentive 

The n»*\I qu^^-'tion is how to prf)vide an incentive lor the institutions to 
<'Xf>lore the- opportunities for ^harin^ Obviousjv, start-up funds and 
(^>\crnrnenl policies pfav a big role 

i'fie 1 a">k Forcf' recommended a phased approach t»i !ov\er the threshold 
tor \KirU( ipation In Pha^e One opportunities' for possible resource sharing 
are identified bv initiative anywhere in the svslem. Institutions should be 
mad*' aware ot r>pportunities. and tfiose instilulions which are interested 
eruajgh to commit re-sourr es to a detailed studv opi-in to Phase Two. 

In Pha*»e Two <f Project Task Force formed w th representatives from 
onlv those iiistitulion^ which have opied-tn to this phase The Project 
'learn d(velops a detailed proposal which contains estimates of 
cost [)#'nefit, administrative arrangements and an implementation 
schedule wbi( h i"> then submitted to the decision making apparatus of the 
universities and to the Computer Services floarcl. Th<* universities then 
dfM ide whether to opt-in to Phase Three The Board reviews the detaded 
propfisal ao'l the reasons for the decisions ai the universities It makes its 
own <*»rnmcnts an<l recoriimendaiions rjn these matters. 

In Ptui ^e Three, implementatn^n of the recommer^' \ >/is of the detailed 
proposal developed t)v the Project Task j^i'e, the management of the 
resource sharing projj'cis or agreements rests with the participating 
insiitulions This is essential if there is to be resourep sharing with 
institutions outsirle thtf COU and if the Board itself is to earrv out 
independent review and assessments. Judgments of the Board will not be 
credible if it is forced to assrjciale itself or the Office of Computer 
Coordination < losr-lv with the management of the projects. The Board will 
also re(r»nimend to the COL! on applications frjr special start-up fundr. or 
^ 'her grants, and all proposals for ma|or new svstems costing in excess of 
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$100,000 go to the Board for information, evaluation and 
rt'i omiiit^iidatioi! 

The lacihtdtirig structure developed b\ the Task Force is shov.- in 
Fi^ur** .'» It is the opinion oi the Ta^k Force that the recommendations 
provide l(»r 

• computer seriices policy dejinition and identification of needs at both 
th(' ln^tlrut\onal and ^vstem level 

• a means of problem perception by analysis of appropriate mform^Mon 

• ftn inrentae for institutions to get together to resolve perceived 
pr.>blems vvher** appropriate 

• a mechanism fo'^ participato^'y development of detaded proposals and 
♦^^tabli-^hment of res()Urre >harmg agreements 

• (itrif^nris of renew and assessment to ensure prog re^ss and effect p'**i ess 

• ari enxironment uhuh encourages initiatne 

• <; Inner threshold for participation 

• a rwi hanism for ensuring fair and equitable interinstitutional trade 
WIDER APPLICATIONS 

It 1^ vcrv tempting to ex[)lc»re the nc^tion of extending the pattern of the 
ref onmiendations of the Ta^-k Force on Computer Services to cover uiher 
Hitcrtiiation re^ource^ The Librarv, Computer Centre and the Media 
Centre ot the I tnver^itv of Toronto face verv simdar problems. Questions 
nt MTilrali/.alion versus rJecentralization, charging, cost allocation and 
partK tiiarlv resnurc e ^hdn^^, arc com m on to all three. Certainly, the three 
^rvwn^ varv ^finsiHerablv m the technical problems and the M'^er'^ thev 
-rrvf, but iiianv of tli*' overall policy matter'^ and p'>biems are 
» xlr.Kirdinarilv alike 

il tlif detailed rnanaf^enient o{ Cooperative projert-^i should not lesi with 
thr ( oordi.iating siru(ture b\jt rather v^ith the participating institutions 
tht'fi hroa<i poli( V matter^ fl irdfjrmatk^n resource*- shannf^ and the 
jiutijtioii ol toopi ralive projeclh lould l>e tiealt with bv a single Revitv^* 
Hujrd FVi( ew Revj.'v\ raiiej and Planning Croup 



Chapter 4. 

DATA BASES AND LIBRARIES 

try L.G. Cote 



THE PROPOSITION 



De^plle th*' lillf, "D^la Bases and Libraries/' ihis paper considers 
netvorking for information science, rather ihan nelworkinj? for libraries 
alone While libranes mighi consiiiute a very important part of any 
informatir)n services nelwork, ihe developmeni and iniplenientation of a 
National Network of Scienhfic and Technical Information Services should 
be based oh a model which is eccentric to libraries and not heliocentric. 

Information is available broadly, m two ways: 

• As published material, refereed and non-refereed, held largely but not 
exclumvely m repositories such as libraries, archives and other docu- 
ment services 

• From the knowledK** and experience of scientists, engineers and 
affiliated practnioner*^ who are also more conversant and more able 
than librarians to judjje the applicability, the quality and relevance of 
the published material in iheir re^^pertive fields 

Both of these poieniial resources must be mustered for the operation of 
a national nelwork and the nelwork model must embrace the latter 
resource U) an extent wher the model v^ili not be heliocentric in re«ipect to 
libraries 
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DATA BASES 

Calvin N Mt)t)frs of Rorkford Research Insiituit* Inc., in Cambridge 
expresses considerabU* aggrievenient roncerning the sad fate of a 
well-known neologieim **descriptor*' for which he was the originator. Hip 
sdvs that, **We were never able to save the new term from the uttermost 
semantic corruption which is now its present state''. Further, he says, 
"The latest fate of the term is that it has been taken over by that 
nonliterale horde of coiiry)uler scientists who, not knowing that descriptor 
IS not a long-established word listed in the dictif)narv, are using it 
promiscuously and erroneously in their prose descriptiiin-- programming 
methods*' 

Perhaps the terrible computer scientists, having conscience, have 
(jffered retribution by providing the neologism '*dala base". Calvin 
M(M)crs may have flealt with this, but outside of the peer^ of the privy 
colleges of computer and information specialists data base is a neologism 
which IS abstruse and nearly inexplaiiidble. 

For the record, the National R*"scarch Council uses the following 
explanation Data base is a computer term which is generally a synonym 
t(;r file. * file ran be a list of tabulated numerical data, an inventory or 
lifting of the contents of a warehouse (the books and journals of a library 
or a catalogue*), st-ls of indices of journal articles; sets of abstracts of 
journal articles; lists of books and articles about a particular subject, a 
bibliography, statistical data on energy consumption, numerical, 
geographical and chemical data of fresh water resources, construction or 
engineering information and data, an inventory of re^^earch projects in an 
institution and similarly on a national basis, or an inventory of skills which 
support research projects, engmeenng prt>jfcts or any other technical 
endeavor. One nnghl even classify a library's rolirction of graphic 
material as a data ba-e 

The factor about a data base which is impf)»*tant, is that the compilation 
f)f a data hasp requires the a<*live participation of experts on the subject of 
the data base Further, the on -going updating and operation of a data basr 
information system require'- the continuing participation of subject matter 
cxpf'rl'- Because of this factor — it seems improbable or impractical for a 
librdrv to extend its o[)eralions beyond certain dassu boundaries If this 
extension is attempted anc ha*> soinethinf (|Uite different than a lihrarv 

LIBRARIES 

Af'cording to one definition, "A lif>rary is a ccjllectwm ol graphic 
inal«*nals, such as books, films, niaga/incs, manuscripts, and phonogrtiph 
records, designed fr)r use'* The extent of these varied graphic materials is 
limitless, yet librarians are expected lo furnish promptly any publication 
Q ' other record which a patron m> U»sire i\ it every demand can lie met. 
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hut lil»rdrians urulcrlakr to meet many requests as possible. This is done 
ttv bringing together the materiald^of most interest to the users of a hbfary 
dn*i by hstmg anij arranging them m a fashion which will facilitate the 
rapid lacation {)f a particular work. The modern librarian also endeavors to 
furnish bits of information from materials in his collection, because library 
UM*r<^ nidinaniy cannot do this for themselves. The duties of individual 
librarians uiffer in relation to many factors, such as the objectives, size and 
location of their institutions; but the work of all can be considered 
t-onveniently under the headings of acquisitions, processing (including 
catah)ging and ^classification) , circulation, and reference. 

John Stuart Mill, an English philosopher and economist who died in 
1873 sanl "That s«> few now dare to be eccentric marks the chief danger of 
the time ** Thai so few now dare to stick their necks out, now dare to 
a(Jvance an unpopular idea, now dare to express themselves openly when 
th»*re is a possibility they will be ridiculed marks the chief danger also of 
our time Nevertheless, this paper presents a new, potentially unpopular, 
idea 

Ih*' real work of the librarian and the library is one of materials 
management — that is, the gathering and storing of published 
inf(»rmatu»n for ready access upon demand, when identified by other 
means. It is an essential foundation activity in the total information field, 
and shouhJ be done as effectively and efficiently as possible. But the sharp 
point ol progress in the information field is in the hands of others: the 
inlormatton specialist, the computer and systems specialists and the 
sul>jeet matter experts Progress will only be slowed by insisting that this 
work remain under the control of libraries. 

The proposer^ definition of library clearly supports this view. The 
main jMivities of a library are purchasing, inventory control, issue and 
rr"f<Mpl and cataloguing and ''lassification. All of this is materials 
mana^emt'ot The one element that is an extension, is that of reference, 
i he work ot reference is made monumentally difficult not by the acCrVUon 
of information but. rather by the accretion of graphic materials. It is now 
r^iiite m]prf>bable that ih'* management and operators of a library ran ever 
jrrt to achieve the inlimale knr)wle(Jge of the subject matter expert of the 
kind, (piahlv anrl value ot the infi^rmation contained in their collections of 
/ra|>hn rii it'TiaU 

Corn parr tv^ji r alalogur rerrird** repro(hirecJ in Appendices A and B. On« 
IS a hhrarv * dialogue re< (»rd ma<le in accordance with current, inodern 
bii»ho^'raphi( standarrl^ The ruher is a catalogue reeorc^ of a device that is 
sto( kfd III onr' of thr material warehouses of the National Research 
'''oun*!! ^Scr App<'n(li( *'s I) and E) E(K)k lor one r-haracterislic in each of 
[hf'sr r^Tord"- That is, fiow inlormative is each record^ Incidentally, thr 
sr irn« f hciioii bor>k J (Mntirle for Leihomlz \^ an allegory which is 
rnu rtainnifr, and also gives a very unusual view of a library and librarians 
^ \i\t ]K ^ rid more pul)lishcd material becoming availablr each year on 
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almost every sL'bjpcl, the provision of a mechanism for finding the specific 
information contents of each book, article, report, etc. is of paramount 
importance. The content ant lysis as performed by libraries in their 
cataloguing operations is relate «ly lacking m detail. Reference librarians 
are very adept at using the catalogue to the limit possible, but the limit 
remains none the-less. The abstracting and indexing activities of the 
documenlalists is much better as to specific detail, and when combined 
with the power of the cor puter to seek out unique combinations of terms, 
provides a very substantial improvement in the ability to identify rapidly 
and precisely, the fewest published items most likel) to satisfy a given 
requirement. For good results, an information specialist who is familiar 
with the different approaches of various groups of documentalists which 
perform the abstracting and indexing for world wide use, is required. Best 
of all is the specific recommendation of an infolmation analysis centre or a 
subject matter expert, who, being thoroughly familiar with the 'iterature 
and state of knowledge m a particular field, can enter into a discussion 
with the user to discern the real nature of his or her information need and 
level of comprehension and, if necessary, can assist the user in the 
interpretation of the published information, or provide the required 
information from personal experience 

The mventory of printed matter ic ever expanding. No matter the size 
and tidiness of this hoard, retrieval seldom provides solutions. Facts, often 
trivia, are retrievable but are merely an input to the synergistic methods of 
problem analysis and solution The reader is referred to the Junp J 974 
ibsue (Vol. 30, ^o. 2) of the Journal of Documentation containing a set of 
Essays to Robe * A. Fairthorne. These essays can all be read in a few 
hours, but, mon important, the authors are among the privy council of 
peers of all facets of the library bu*.mess. 

THE INFORMATION INDUSTRY 

Mention of the .nfi rmation industry is important as an early-alprting or 
an aidp-memoire T' rce pomts are suflicieiit. copyright, author lending 
fees and the adopti >n of rit-w technology for the publishing process. The 
first two points wi'i obviously have at least an economic repercussion on 
library operation* and it is not iniprohablc that systems such as lending 
and '"opying will be severf 'v dislocated. 

The last f ./int may prohibly posp the greatest upset to the forward 
planning of library systems V is not beyond reason that with the use of 
new automated techniques and very lovi' c(Kst storage methods, publishprs 
could move squarely into the li»>^ary and information domain Further, 
since publishing is a for-profit industry operation, one might expect 
quality control and value analysis to a degree no* yet achieved by libraries. 
Comments on this ptissibility will n6 doubt be included in a U.S National 
^**'*i«^nce Foundation commissioned planning guide INNOVATION in the 
ssrtninaiion of Scientific and Technical Information. 
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CANADA IN THE NORTH AMERICAN PERSPECTIVE 

\ hr >ugh d i orrjb.iu-fi pror rs^ ,,i fje-mosii: pnncipalK from the U.S A and 
nv»ri (lanadup a<Uvit> and examinatiou there a range of strong 
pr#>s^ure-» f{jr {.anada lo develop a strong and emergent system of scientific 
and technical mf^»rm^t^o^ se^ fceh vthirh are rarefully matched \r. the 
df^numstrable need'' of all Canadians 

h vT ihr- pres»T>l, the rurrent (^anaclian tdurst* js tounded on four 
*^ater^f»pd jlem«^ 

• The stud^ and report hy the 5; rir^ Loaned of Canada mch'^mg 
"^rjrnre C<>unitl Sper lal Stud) N'» 8 (the Tvas Study) and Scieiue 
(>)unril Rr-purt \u 6 (the Kalz Repc^rt) 

• the Cabinet instrut twn of Deremher 1^9 to the National Research 
C')unril to develop, m v( V|tn exishng mformation 
nrganizahon^ a natinnai systt « was to be done under the 
gftieral dirrc non f)f ihe Advisurv Bf>ard 

• The \attonaI Library 4ct nj 7969 

^ Ih*^ telecommunication studies o*^ th»* Federal Deparlme/it of 
C.t>mmunK ati(»ns, partu ularly th** V cm Ba' er sti dy of computer- rom- 
niunirations. Branching Out 

I hr Naiionai Rfsrarch Ccmncii form .oiial Advisory Board on 

lentifir and Icrnnira! Inffjrmation m ^ It was provided with a full 
t.rii'- Fxetulive Secretarial and £ Network Planning and Development 
^tdif SimultancMUsK , the National Resr -h Council's National Sc^t.ice 
Lihrarv a\u^ '^^Mhniral Info^niatirm Service undertook a program, jointly 
v»ifh thr Naiionai Research . )tinf jl Computation Centre» dev:lop a 
f .tn^ff (d ( ompuier h.*sc(i \n{i »;T)atK»n services These servic*'^-. <:re operated 
m l^^Tt nainnidl ''er\u*es from to ((;ast 

I h*- Natl' ndl Lil rarv . dunng this perictd, set about to develop numerous 
>Mf; Ijfd". prixfsM'v and j»r<M rdure-" for the fedr^^l library system, m.any 
m; h nth* r Cjnadicin 'ihrane^- will hopffullv tollow. Plans for extensive 
,>sf f,i < <.mpufrr^ to providr librarv '«upport an(i housekeeping services 
^^ » f jiNn t'»*» :\ d»". <'ji>pf d ari l {he firs! phases ni these standards and plans 
'a.f »')(hr' hi*u jrTip!*'mp\itpd nr a^e josi h»'ing implemented 
Ad'inion ^\\ J Lu)^*' nurnSrr of a- !j\itn's to provide new information 
ftv i. jr»' und' ry, in the urnv»'rMtu's, w v arjous departments of federal 
^nd j'f'vnj idi ^''\*'Tiin\e]\\^ and w th' (.anadian information industry 

^nfTM p' npl» ihi'- u fi i if* h»' ^ t f a ! ( d ffingr of artivo.es ^ith dismav 

n + hfr- iiidinjf th*- aulfiof brlnvr lha! thpsp individual initiatives are 
• ••r.'s^tjrv and if lafut Fi'''-». mnsT wf these a(tivities are undertaken to 
M}e»'f i! "[(M ifit'd and pronoun, ed nee(is Thereft>re, m aggregate 

tfi ^ t 'ni a firrr. h^i^e {(tr v%hal nnt^ht bp the eventual total Canadian 
*«i MP'' th,' W'-rk that is j^.f^ m thi^ wdv creates a very much 

fi'Ml' d ifi' iPH'«» n i»'pih and vari»tv of (>,inadian experti«<*' and experts 
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The iale-t developmrnl iht- inauguration of thf Canada in^-liiule for 
Si uTitifit and T('('hni»*al Information on 16 Ortoh^r IQ74on the conihmed 
rpsouroes ni tv*o jndj^)r NHC inlormalion sfr.u'*'*. the National Srifnce 
I.ihrarv and th«* Terhnioai Infcirmatmn Servicp. The Institute has been 
pnnided v-ith a n^v, H.8 million n.llar building which is located withm 
the NR(> laboratorv complex ■ i Ottawa The Institute wii! continue to 
provide all of th»* f>r»^\i<njs sr''\ire> of thf founding af^en( les and v> 11 

• undertake and assf*'i'i H & !) for the d«'vel(«pment of new scirntifjc and 
ti'< litiK a! jnt»>rifiation i S 1 i | ^torns and stTWc-y 

• j.tntidf additional nnttunai SI I Seriire^ which sh(»uid hv oper trd ou 
a f(nirali?ed basis ij^'causr fpf (■()>t *'ffe< tivenes- oi other reason^ 

• praxide an nrpanizanon capable ol linking the Canadian Netwfirk ol 
*>TI Servers to foreign and intt*rnational STI networks 

I'^u rr IS no (fuestinn that ihe work building a national network (d S'l I 
Srr\m ^ is -.till dt the orgainzational and prep'arator\ stagr To dale. 
Insiitu'iC staff \\d\r flrterrnjRid thai it i- much m<)r*' prudent to encourage 
tfie growth of a \anrt\ ot re!ati\el\ small ind*'peiidfn! -n strms or networks 
r.ithr' *han attf'ttif)* *.) r-tabl' h a working, full) integra'ed network or 
>\s ffn 

bo, nail, '''l prn)n!i'*s art w a st.^tr of raoni r\oji;lii>n The 
ail- on-uiiung dnvc lor new kni>w!»Mige to feed research p. id »'e\ elofiinent 
a id hitih tr{ hnolf»g\ ma\ br waiun^ Tin- ( ontairun- r^t of world p(jfMjlation 
.inH the iNsijf^ ol urban'i/ation. th*' quaht\ (tf \iU\ th»' I'nv ironrnent, the 
w{>rld foo«* i>ank ^rt-rn to be -.u})planting tlic n*-r ' for e\ rr-in*'rrasing 
Iff hnologit di aflvanr*". Tbjs "nv tronm*'nt of sbiftmg saijii^ causes rnanv 
ditfiruhie> m -ettrig goals and objei tiv*-'. f-ir inf(»rmation sv^if-ni^ design 

IIm- current planning * hallrnge is that th? existing information 
revotjrtr- .tnd -I'rMM"- rri^uire<l t'nr tf)»' (!anadt*';i iictwork arr owmmI and 
nianag«Mi b\ a \anrtv fff jur» dirijons an<l ar< not rasiU shared, nor r\rn 
ktM'Wfi. be\<jnd jiin-^du tional ^nd institutional bt'undarips Furth^'r, th^'sr 
rrs.njn r> art < lustfrcij n oni» a frw g( "g'' ]i,bi« al a.eas and have an 
f\»rt'fnf hetrrogj-n 'itr of rroponiic. tn hnical and f>pr*rat,)ns practice^ 

Aitliough statf are ia<*rd wuh tne^r rtabtn-s, a p^an has b< en proposed 
and a< < epfrd in prnu tnl* for \\\v ilr\ rlopnient <»f a n»'twork of information 
ri'trrr.il srr\ h r o(lu It |n oropo^t d that rxisfing sources rd > 1 1 Srrv u-es 
suf fi a - hbrarifs, firn 'irnerit ( rntcrs. data banks *ind ( critrrs of {'xp<"'tisr in 
ttu* Inirra! fjrovinnal and p^ivajr ^rctors hiN br hnk» il to mf(»rm3tion 
ii^iT^ bv ,1 r«'**'rr,il vr\H»' n<^iwork The network. i)\ rndintairnng an 
in\»'nlof\ nt all avrnlabl*' S'[ | -oiir{rsand srr\i(»'s. djrert ,) u^er R< 
uuiWi X u h*'{ f liH iitf'd {ti ( an.ido, l(> tb» ^niri »- or s^rv n most .ipprf itriatf 
(i, h'- ' f \\('r fi''»d I bij^ two distnut a(ti\itirs arr rr(|iiir«*(| 

• rrih n) f'nt (tf rx i\tin^\ and drt rlitpnifnl nf ,u'u s*'niie^ a-^ nnii<*- m 
llii' Ml !v\ork <d ^'1 I S<'r\ n f*- b\ tin' \ anoiis d» parlmrnt^. igrncH's. aiid 
oi-rjtuti' "s ot all ^ovcrnno'fits, and th< f>ri\a{f s»'( for. m th» arras ot 
tin ir individual rrii^smps and rxf»erti^r tn rrsponse t( d«'n}< nstraicd 
iist-r nc« d-.. 
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• implementation and operation of th^ ^fferral sen ice netuork H«ih its 
inve^sarv invi-nt«>nps. »iirertf>rip<.. et( . and per^,onnel to use them, to 
assist mi frrsation u^er^ in finJ the n^ht node 

\ siniplr dnalogv for this ^prvir*- that oi "animated yelluvr pages It 
is d (iire( torv -fr\i< p deepl\ indexed and ^ la^^ifieti. to let the client knov» 
h<.\\ or nhere «(> ^f! hi^ ♦•r5quirv aris>^ere(l it is and be the hnking 
n'*M hanisni or "backbone" netv-ork for th^- nddf^nal STI «svsteni It will 
plat ' n(} h^'ts on thr *^xt»'nt f)f Io^m a I or pK vsu ai <^ubn<'tworks that ma v he 
JIM »rp'»rat*-d mtr !h< -v-tem 

Ihr N'H(! i> ncH prt^pann^ to impb-ni*^nt a folot oj^eration of this 
n'*t»»'*!rk Onr nifict- i'- b»* ♦»stabhsh»-d \n one pr'»Mnre As a ro-opf'ralivt- 
ft'drral pr'pvin«ial proj^M \hr nrtnorl' ^*nta;i- the participation of 14 
t*'deral ^MMTfnnrnt <]t*pa rt m^nl^ and a^ennr-, including th^ (onlroji^d 
partw jf.afiMn 'd « ent»'r- .pf »'xp»*riisc and < xperts m addition to the provision 

• »t dot iirtu-ntarv and other pnntc<j jntorniation It }v antifipat- 'liat the 

♦ 'pi.v.ib-nt kind "t pfnviii. lai rv^i}ur( < - nilf ai^f. b»- made avail or thi^ 

I'll op*-r_ith>ri 

!'h»' tollnvsni^ Mb;c(tjv»'^ b< fur the pilot . fw*ra!io.. 

• tn ex M\e (1 prat ti( al mfiueh){ \ H» t^rr al Ser\ K^e Network with field 
t»'-:rd op-r.'tinp prfMfMiurr-- and st^i^H^rd-^ ard »h'^ inventories and 
dir<-, t-.r;. , nt j SfTv - and «.ni}rrr-> ( urrt-ntiv avadablr 

• ((t d*-! f!np prof rdures {.t d'^t» rnHiMJifcf t hr ran^n and ai^' '-f thr STI 
r<-'Mir(r- and rvitr^ ih.it r»quirrd t-i rn*-*'! tfi** ftiH 
dt 'non-'f f]rt .j-, nt ^•^ 

• fa ^'^n'mn^' fir .{ pr.ij, , I , ,,ci^ ,^.1 ,\/.Ut w-jn-r;... j.ru.- ip!- - for tfir' 

(t* rati'tn rf t arufh.ui Nt'tHfirk 'd S H Sf r. i' f - and 

• ,lr\ f\np th,' fiUiunt *-s t^'ai w dl [if ru*"d* d lO .di l»-v< U f,f ^f. , »-f nnir ni 
. .'1 h'S'A.'f ;i fb.f jt.'(>\ » rrirTiiTit ^ pr«vao ^^'r I'jf- 

• h'pr,it,.{f ' ".-r/ -^Ju'ii. ^i/i^'fi > |h t M a f <,Mit ar 'j ' h» r* l» rr tl nfhj ^ a? 
!l < t^ . f \" v\ 

• 'htit^i f'>f 'i' tiidl \ ' ''{a -!•!!((] i[.r r(,pr,jj, jni('r[[ia'i"0 -'T* M ♦ 
»' ' rdifii! ^' th* t.-o :l [• ' f>j Ihj r. If r 

• jiv,' . ,r^ip,^f,r (iat(. ha^f ^ }-.r d.f' ' -rv a:.'l ir.'lf \ -'^'v;-* 

if* -in loic - 'O d f r.f .M < -A* ij ih* b tajS^- i rr.^ d» ' M h. ^ 

M.i," W ,'! b' d!-< !• ^fM^ !!! b.i.uM fMf ' f w 

Fi*^'iLLV. THE SHFRirr 

1 'o { r» - -'If - f.'.if, I !' rr jj lIk ^ If ' - f r-a}'- n n .u' ^ t fc' . « rrun* r-N O' 
f 'k- < ' mri' vaA 'f tb^ 'iib-:,i»i' • -f .ft- ri" if; -n p ii- \ tri'l ju rtia; - fw n :b' 
- t],n '>} iruMf?? I'P'h -» rv i. ' - 

1 b» M'ni-!»r .f ti ( r.>»s', » u.h I' N.js, Hr^raf'b « .'"i^ 

r. {...f!^ .p k'' tf 'Hiv !o .» ( r fr r- n • "\, MaUf* rri - j-i ( .tr,.4d i ,n ' 
■\ d.^'biU aft iv J- Mm ir^* . inaUon bt,-ir> 

er|c 
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"In hiN rerent huok, The Best and the Brightest, David Haiberstam 
jifMTibfis Lvndun B Johnson'^ reaction to John F. Kennedy's first 
('abtPt-t 'Stunned by their glamour and intellect, he 'Johnson) had 
niched back to ttll (Sam) Rayburn, his great and crafty nentor, about 
them, about how bnlhanl each was, that fellow Bundy from Harvard, 
Ru^k from Roekefeller, McNamara from Ford. On he weni, naming 
them all "Well, Lyndon. ; ou may be right and they may be every bit as 
intelligent as you say", said Rayburn, **but Td feel a whole lot better 
d.\ yi\ th^*m if just one of them had run for sheriff once." ' " 

**Th'j'< we have at Ipa^^t these three strands: Information Systems as the 
artistic creation of imagmary worlds; Information Systems, as a 
my prious supertool to be used by experts to save this world from the 
bungl.ng bureaucrats and predatory politicians; and information as the 
intellectual trapping? of boy-wonders who have never met a payroll, 
nev^r run foi ^h^nff, and shouldn't try to run the country. (In this last 
vjf^w. the sheriff, the great man, is mdependent of analysis, flying on 
judgement, hunch and the s»*at of his pants, because no information 
sV'-tejn can capture his problem )" 

Otir (ommuiiity assigns the responsibility for taking decisions to a 
f 'ilif'Mion of action oriented individuals, people who have run for sheriff 
~ who <ppnd thnr life running for sheriff — jnd who are actually 
aware, m a general manner, of where the country ought to go, but lack 
the detailed itmerar\ and the choice of means to go there 

"The point t** thai vou must not assume that only the intellectual force of 
an argument matters in the process of policy formation Optimizmg 
m^^drh arf one thing, hut the ^^truct^^re*- of a bureaucracy and the 
prf>( fs^f^ nf densjon-making have dynamics of their own. and they are 
n<»t jrrf'lrvant m takint; deri^ifin*- The Hayhurn v:pw is a useful antidote 
!<> fh*' cUii ^ f -r s|ii)ert<>t)ls thi- saviour*^ of thf* *ivstem." 

Hill don't lei. ;np that it'"- all jj^t a matter of getting the polKy-maker 
t'. h-^ten, f>r tran^^plantjng t xi'^tmg tools Th'^ pri'blnnis are hard, hard 
hf'V'jn.l vnur --tudf nt--* ahiiitv to handle them, beyond the power of your 
prf^rnt ItM.ls t'\*^\\ to phf i^^e the important questions that mu^'t be pospd 
1 hv la-^k vriil lak** patu-ru f\ r^finite attention Jhe detail of institutional 

»''U' tuT' and fhr prncpv. oi pohry making, and a Mllingn^^ss to live 
v^ith !n*»h^anl. afjproxin^atp and ad hoi soidfK^ns ft d^hf^ requires a 
HiMmfcffH's- lo scr V'M.r f hi r{-f.'*d propo'^aK. [/FoduM of labonou*^ hour**, 
r»'t(.t«tj .»n th»- iiid^r»'ni*'Pt >t -..riM- sf, r\\\ who wouldn't know ar< 

i{i!i::fij'" iron. in!*-^'- \\ 
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TOWARD A-FACILITATING NETWORK* 

by Joe B. Wyatt 



People are aireadv «iaying that they are tired of hearing about 
nHworking ft js not completely clear whether this is a result of the fact 
that computer netnorks are technologically passe or whether networks are 
cors:d^-ed enough of^^problenf that they rank with inflation, the -^ncrgy 
cTisis, and other contemporary affljctiops. a networks do appear to 
represent is eilhor pres^&ilfe for change of opportunity for change 
depending on one's point of view. For this discussion, networks will be put 
int<» the per«ipectivp of the educational enterprise Knowledge is the 
product, not computer systems or networks, 

Rach in^^tJtution in the education enterprise deals with two basic 
prf>h!em^ about knowledge the d'^livery of knowledge* called instruction; 
and the developm.^nt ol new knowledge called research. The 
prr'ponder 4nce of activity in terms of total dollars expended is in these two 
area*^ The a IrrunistrafHitJ of each universit) which provides the pioney 
anri ihf mariaj^rinprit t * hold it together arrount^ idr no'it of the rest of th** 
rffnrl 

Thr pduralmn rntfrpnse ha^ been increasingly criticized f{,r its 
ineffif irn< v m drhvenng knowledge to people Responding by pointing to 
thr fat! that th»*\ are required to tea^^h more mal^Tial :n less time, 
edu< ator^ aU** point In iheir contribution m the devpjopmcnt of new 
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knc vsled^f Mednv*hil<* ihe ap[)elile of people for knowledge continues lo 
iri( rea^e 

N'ttm^ a<?ide ihe « onMrJerations of rescarrh and administraiion one can 
talk ah(»ul the rna rnu-r in w hich knowledge ib delivered lo people and, more 
-per ifirallv , about the role that computers and networks might plav m that 
actiMlv Th<- deliver) of knowledge is a junction which is clearly pertinent 
l«> the de\elonmenl and use ot a facilitating network. 

It's reasonal)l> certain that the leverage provided b> electronic 
ie< hriologv in conjunction with printing technolog) has a significant 
anH»unl ot untapped potential For example, in the two decades since 1950 
iht' printed material collrrted hv college and university libraries has 
quadrupled. Al that same rate of expansion in two more decades the 
repre-entatjori of knovslecjge m prmted form will have multiplied sixteen 
I'J'i froni jt«x l^iSO irvel {\) \[ the ^ame time, electronic technolog) m the 
lorn! o\ tflfVisH)n u represented in 70,000,000 american homes. Already 
11 ^' of the^r home are ronnpcted to cable televisb i, the medium that 
prort'i-e*^ !(! offrr two v*,i\ cornm uni( ation capability and a marriage with 
M.nifMilrr Km hiu)ii)gv {\\ In additif,n, there arc over fortv licensed 
instructional leleM^ton stations m collrj?e> and unuer^itie.s operating 
t\tln^tv**ls }.»r the deiuerv of know It-d^*- (5) Manv a^e undoubtediv 
laniihar with ih*- ^ta>i>-tH - on th»- exfjan^^ion of cf>mputer <^vstem<^ m North 
ArioTKti 1 h<* growth rate }s pxponcntial and continues even more 
wKoiiraj^t-d b\ the intrc>iluction oi miniromputer*- and microcomputers 

\Xith the f.otential le\erai:«* available it can he ar^^ued that higf er 
♦•fiufation \- not t-ftVttivelv utih/ing technr)logical facilities for delivery of 
rdijcalmna' niat'-nal For exaniftle in the last decade cost=; have averaged 
an in(r<a-e i>} h\p to sfvm fHTf^-ni a vear excluding l973-7i where cost*. 
^>a>-« n-^-n *'\ru no.r< dramalicallv \{ the s,*mr !imr productiv itv a^ 
tTio.i-..rod r -tuilf-nt- output pf r riMfi hour ha>^ shuffled upward at a rale of 
J ' d vfMr liOilrr' ul hv \hr 1 S P(»si Ojfue's snaiU pace of 23% a 

\»- ,r H \ ( on)p.iri-.>n. t h** f>ro-iii( 1 1\ i! v I'i th** ( om munications indu^lrv ha^^ 
iT' ,u .i r<U' «'i ai.o'jt f) 2 ' -i Vfar during the same period (3) In an 
a;ijU-i- o| \hr ' ■ nl>iifif»n .»r f lvt irawA Irrhnojo^^^ to education a 
t jrr,('t!i*' l."n}n).--H>n ^tudv ,^jf hjiii-d tfiat it i- i) rcjnnng along more 
-i<ov!s, J ) < o-iirj^T rii.»ro nomr\ . and U adrloi^ "at^''"than rfpL.c ing »}" 
"I It r U'pr«-.ohfv /h) V\\i -lu'jv .»i-o < ciif lutjr- f Hal tlsr use of rle(|r(mir 
hn')j('i»N 5fi i.vrnr.^ *'du<a!ional rnatrnal h.i-- snh^tantiall'. trailed 
«.f fi' T - 'II n!|» ^< - uol ur ' o r^itM s sij( h ci- rt'-» ar{ 1?, ad rnimst ration an»l 
. N'M iil.rarv Tlwr*' .ippt .*r \n ^f\rr,i\ r'-a-^ftn- for i hi'- fiefnu lerrv 

Fo.t. thf tMhiioh.^v }hmi o\rr-ol<i ((ir Uos ptufMi'^f \\ the same 
"no i! i f M \\in^ sM r ipidiv that M iifi-^tahlr Inr tho«-r who att»'rnpt to 
It In ( .i-f - t<'Uf, I'.^iM^ arr (hanging ai'd d'veloptng iIm 

« *r.[ jt* r v^t,',t ji 4,fi» -iMo liir I'M* h< rs ariii ..th< r"- are anrni[>ting li> 
il r th» 'it \ « iMpn.f •}! <(J t#u(l.ini; niaf'TJal- ***»'fMVfr. (oropnt-' 
■f'Tr - h<i\' » ri » ^ p* r'< ro if y ,i major »*\< },> on jpproxnn UrU rv»'rv 

(>() 
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thr«*«' \fdrs For anv major df^tMopni^nt ot mstruc tional material taking 
th«* form rom\'U\ f»rn^rdrn rrsfd -ottvsare three \ear^ is ^implv not a 
Kuffu u*ni peri'Nj lor <ie^i^n, de\e]oprnent, testing and mhtaliation in a 
curriculum of m^trurtion Fhi- mi>match bet\%een technological 
(le\»*l()pmcnt and ihe development ot instru< tiorial material i wntinues* to 
plague the most ^•t)nremp.'Mrv of our cffort-^ inrlu^iing PL^TO and 

Ticcn 

Second, it i-v b')th diffirult a, ^ expensive u-c l^^<hnol()g\ for the 
development of ipsiruf tiondi materjal Sp^dal ctforl i^ required on the 
part ol the tea( h^r The (cuise niu^t he rc-th()ught and material mu.^t be 
rc^truf'turcfi Special 3^si?tanre required. The teacher must join with a 
set of Htranger*^ in the develofiment of instructional material including 
ioinputer tci hnoloirj^t'', tele\i>ion techn^ilhgists, and a host of related 
people nho ha\^ quite different mtere^^f- and ld^o^v ncrasies from book 
pubii^^h'-r-o This l^ a ^trang** experience for man\ teachers and it appears 
that the te( hnftlogi^t^ nia\ not be f-nhanting the relationship Vor 
exari>p|e, Llosd Morn^^t mdi{ated that it required one vear's time to ge; 
th<* television people and tht teaching people sufficientlv ( lose together t« 
proilute the first of the program Sesame Street. (2) 

Third. dr](i probahh mtfsi pertrnt^ht Ui thi^ discu^^sion, the mobilit> of 
mat»-rial r*'prt sent#'d bv educational t^^chnolo^fv i'^ ^uhstantialK less than 
tlMt represcr d m the form of b tok^ Thi^ is particularK true of large 
s'it!\\ar»' s\-t» ,^ f{ MrijpU t^-n't ea^" to move a major -^vsifrn from on»* 
( orni.i » r !<» 'iher ev^n v,\ *, both ((Jinpuf^r ^vstem- are conipatibl.* 
irj, lij<Jit!tr hardv<(ir" .iu<i -lyilv^dTr (IBM 37') 16'i riinnmg \^l or 
i.Di] fj^i^'wr, rnnnmg krono- 2 1) The ar tual manife-tatKins oi these 
-v-terns ^r*' Mjfli. u-ntlv rnoijjfiMj bv Iota! in-!ahalions u, make -ofiv^are 
nif'bdilv a -ignilv jnt tran-idnoCi pr-d-l/'Tn >vbi. h < dr. hr ^tidrf--* d onU bv 
r^'lati V elv jrf r exp»TN 

Foorth. f'duf aii'>nai t'^^hixdo^v h'-f rj ''\*tU -M!ut5«':)aii7»'d 

Kdin ali'>n<il jr.-tilulion- hav< aMjuircd »h*' |<ara[di*'rnaha "f edu' afn-nal 
!# fiMi-lutr'. und*'r th»' a--'jp]titi>'n that i\ ^oiihl \>f u^ed bv • fa/ulrv fur 
tr»od ^"rk- In t iDanv t a-c-, tbr trappir>gs nrr* in-talb*d and 
» x{'* ' ^iti"0^ v\t rr app'opr' .''iv adju-t^v] upward ^ nb no «»pcri}jc plans {ot 
•b. 'o| ro'-nt o{ rd.ii at i"f)dl nuif'nai \> a result, !b< fa^uhs folb'V^td 
tfn;r ri-^<ar([) 'iif'-r* arni ibr jdnnnistratinu availed it^rH o} \\\p 
tilt n* \ pr(»v idf d bv !h» frf fifM*}o^s A-fh^ ( ' a rrit'^r i ( ,')rrHni->n n r»- p« rt 
-b lA*., lu-tnjMi'iT, iwi'- fiiij-'bMi in la-; pla* »■ 

Filth thfr< i V tcit a^i ad* 'pja!«' vsav t'l ni<'H-iirf \i * ^{ii-t <■* lUr 
o>»* <>! f \i I tr'»nii i< hfH.l..p\ \-\ ipa< hmg < "^npar» f1 lo tradnion.i! m^'dia 
aj.i! rnctfi'.d'^ In (a? 'lu' ( apaf \\\ nf r ii||rir<'s ,n.d umv* r-itjrs nirj-un 
>\)f' ♦ n»*i \i\t \]t >\ *' t> a- .» 1- d<»fi( {• • ! \ \if inlrcdu' tn-n of a 

pr"bi' f'- 
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\lth<)Ugh thr ovprali picture of the u'.e of *'du('ationai technologv in 
tearhinj; pessimistic, orir rontmut's to hear of specific J^uccessful 
example* of computer assisted instruction (t appears that in order for 
lerhnoloKv ( partu ularlv (omputer tet hnology) to be broadiv succesi^ful 
there must be df'veloped an effective and efficient mechanism analogous to 
the bo<>k puhhshmg mdu^trv for the distribution of technologv ba»ed 
led! hmg material There is m>w nothmg comparable to the muIti-billion 
dollar book publishing mdu^irv for tec'inology based material Moreover, 
some large book publishers, after ^»^tablishing joint ventures Hith major 
< nmputer manufacturer-, several vears ago have not vet realiv focussed on 
the developm*-nt of material for the electronic media 

I here is substantial possibihlv that networkmg might be able to 
with this \erv fundamental problem The u-e of netvsorks to rem< 
acce-sboth soJiKare and data appears to present a new opportunity for 
ta< klmg !h»* di-tribution problem. In making the point for networking one 
-hould p.Mt e\( l»jde the- potential of rnmicomputers and microcomputers. 
The optimum ' opt but ion of networking to ^ (lucational tech nologv will he 
pertffrmed in <onjun(Iion with minicf>mputer and microcomputer 
technolo^jv The fact i^, hf)we\tv, that some universities are developing 
vtT) largr and verv (cmfdex <ompur]ng resources whi(h will no; be 
duplicated in largt- nusnh^'r- around the countrv Even the larg<» 
iri-lit«n<*ns will not havt indiv idual r opies of the IIJJAC^ landtheNCAR 
foinput«T r«'s«,ur(e It is a'-o an o\ erw hebiiing problem to replicate or 
nto'>' < r'c the larg^' id (ornph'x sCfftware aid data -v^teris In 
a<ldjtinr., more oft» than no' ihe ^v-^lrms rannot h*' opcrat^-d reliablv f»r 
m<iintain«'d and improved without -ub^IantIa! exfi'-ri-e and a iengthv 
h'jrn'fij/ iiifv*' I rnvr-Jlj*'- art- al-f' df\c|opiri^ verv larg* an«l ^^onipl^x 
daf.i whuh wii'i h.i\r t<) he hruitrf^ m riuirb'T 

THE FACILITATING NETWORK 

d»'v i..pfii*'nt ' ! ,t nei work Im f aulitat*' Af ' »-^s to arf rr*<ourf e-^ \,\ a largr 
iinw'inr >{ -ijtjt'fi'd a( ro^^ ih*- r(.{h grs arid urnvrsitic^ of North 

\rrn fit a Mit-t of thf [jropir who wdl Use ^u< fi -\^!rm*« ar« not < onipuler 

.* nti-t- hot .jTf ord,;i,irv J roph' who wj-h fo tr» ai iff * ornpul'-r as a t<)nl 
..ii'i ri a -ui-j* ( I ^ofTii' (i\ tfi< ii( opli- .ifi' t,n\ r\ru u-^ing ( or.ijruter'' 

'.ov^ iajI! iir*'d .J f oHipur* r r* - our* !• f hat <lor«< nf'f fia vf- the app»'aran* 
•t .rt « X [•» rrriM'ri! .il * hii.Jo^if hI .ipparatir For ^( u-tr^tht nlativi 
-I ibih(> o( .1 },ook vsiii haw !•> f»i n)\]' M morr n'Mrl* <ipf»rn\jrna.»'d hv thr 
I'M li 'ini »• r-M v i ojnpotrr - rv h . 

F'.r { i.r{M-t-% .1 thi- di- U"t'.!' th' 1 iMh'al iri^- n. « • .rk i- ijara* 1«t»/m1 
}.\ f v^.t ha- 1( \u^:t >\i( tti- 
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t«Tnunals and computers it, other rornpulers over lonp di'lance*? 
reliablv, efficientlv. 'and reUiivelv mexpensivelv 

• a host of $friicfs that are required lo make romputer resourres useful 
io a Rroup of geographicall) and culturallv diverse users 
The computer culture of colleges and universities vanes subsianiialU and 
must be dealt with sucressfullv in anv such venture. For example, a 
-software system that works handily at Dartmouth might represent a 
ruhurc shock at Harvard Services will need to include informatKjn about 
computer re,sources and pff>grams, mstructionv' on how to use the 
resources, standards for communication prf)tocols and other mterfacing 
service*, nithoui which is g^riertited for the ordinary computer user. There 
would also need to be sr^me means of measuring and accounting for 
network transactions 

The most pervasive questions about facilitating services relate to the 
Usage of such a facilitating network, Tb" first ingredient, communications 
facilities, will probablv be available frf>m one or more commerical vendors 
The '•econd ingredient, facilitating ser\ ic cs, represents a >et of problems to 
be solved 

Benefits Several benefit^tif netvs t>rkirig can be realuei^ relatjNelv soon, 
perhaps in IQ75 Fir^t there is the p(jssibiii!> of bilateral arrangements 
between insniulioii^ If rme assumes that a set of computers (and 
terminals) < an be connected it. enable multiple users to remotely access a 
vanetv of computer rc<^ources, th'^n institutions can develop bilateral 

rf Tnenl- fo pur( hasmg. srllmg, and ex{ hanging cun»puter and 
information resdurres Sf>me su( h anangrments alreadv exist like the 
Harvard-MIT j'xampie F-xtendmg the hvpothesis, Stanff)rd (ould buy 
hash time-sharing srrvKc from Dartmouth instead of buving aruither 
PDP 10 D^rimouth c(.ijld huv large -srale numerical [jroressing canabihtv 
Irnni Pruuetnn Prmc»'T'>n *^ould buy PLATO si'rvices from the rniversilv 
of lllin(n^ The I niversitv of Illinois (f>iild buv MLLTICS s^-rvires frfjtn 
MIT Harvartl. whif h is in ih" f>ositit>n nf bring f)rimar}!v a buvjT rather 
than a si lh-r of spr\ i^p- nupht huv some of each srrvu r from cm h of ihrs*- 
inst.iutioiis Su( h an arrangerni rit of bilatendl d^^rrrnn nf'^ WfUihl l)f 
*«nnplf'!rlN rxirndahh' t<» othf-r mstituliotis 

\ n»*tv%<)rk als(j prnmiscs rnoch broader access to srar<f resourcrs A 
jargr numb^i of ct^rnpnter Users ran have remote access to computer and 
in for mat son resource*- that won hi otherwjsi' he una v a liable loi allv Alreadv 
♦*siablisheti naMonal and r*'pf'»nal (inters computing and 
* nnipiJter-based information hkelLLlA(* t aioi NC.AR havr alreadv b'-f-n 
rneiitinrh'd 'I hrr*' is a!-u ^urrenlU a prf»[)osal for a National (im^er fur 
( omput.ilion in ('.h»'n;isi r\ I wo nnjevsorthv ^-xarnpie'' \:i \\u ar'-a of 
librarv circulation apt! c<tntr^«l ar.' BALLOT^- dfveloped at St.mford 
i niversUv and th'- Ohio ('oHege Li[>r'*rv Con-^ortnim sv^trm It is 

V rv uiiiikfh thai iridivofuai unj\rrs{h»'^ can afford or should tffvhjp a 

JC i>d 
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lar^t* numb<*r mk H >v^trni'' Bvcd it diMKuit to move >uc\i a 
( tniplex --vMt'rn to numerous differcn! computer j>\stem^ and because 
major problem*- are created in r»oflv\arf inaintainance and operation, it is 
natural to eon>ider netvM>rk^ a^ a means o\ aere^*- to ssstenir? of the t\pe 
< hararten/ed b\ BALLOTS and OCLC for libraries The proposition 
extend** to data resources a> v^elL Large complex data collections su.'h as 
the 1970 cen-.u^, the data (N)llected bv the Opinion Research Center, the 
oiioniK data collecled and maintained b\ ihe Natn»nai Bureau of 
F.cononiic Re^ea^ch and a ho^t of other C(»P'*ction'' are suffiricntl\ 
iniportant that the\ are collected and accuratelv maintained. Thev are 
-^uffirientK co^tlv that the effort sboulci not be duplicated. They are 
'-ufficienlK valuable and interesting that the\ should be accessible b\ a vie 
\arietv ol u^ers 

Finallv. -hort-term u^es (d computer resources v^ould be facilitated bv a 
tvpe o! jiet\><*rk v^hn h vsoiild provide niean^ f(»r a u->rT tij purchase jt)b lot 
( ornputer fMpa( ity . A \ anet\ of moti\ atujn^ can be en\ isioned for such a 
^er\iie nn luding price and re-,pon^e tune For example, between four 
computer re^oune- u^ed bv Harvard, a collection ot jobs which cost 
$iO*)XH}() t(» run on one of the facilities alone fan be performed by an 
optimum ( hoice among the ftiur tacdilie'- at a rost of approximate!) 
$70,()^M) The vvor^t ( a^e co^t would have be»m approximately $120,000 
The computer ^v-^tem^ involved w^tc compatible to the extent that 
translation of j»)b control lari^'uages between tiie resources could ie 
performed bv a proj7''ammed algorithm This range of cost v^ould ^eeni Ut 
siifiMate that ^ub^lant»al dollar^ (ould he made available to facilitate 
network acres^ tf^ multiple resource^ and still have a remainder of 
substantial savings in u^er fo^i The acquisiton of coinpuier capacity as a 
price drivc'T conimoditv i^ r»'lativelv new to universitv computer users. It 
appears to b( a rather natural phenomena that computer users, given the 
opportunitv. wdi s(»t'k out the maximum computation on the basis of 
av ailable funds In this ras^ the facilitating network would serve the role of 
"making the market" for such transactions Up to date quotations (ould 
b« pro\ id» d on^th'' a\ ail ibilit V of spc-^-dic scrv i. c*-, the |/K*ation. the prM c, 
(he expe( ted response time and other variables oi interest 

Thi'si' three* tvpcs ol srrvice — bilateral long-term arrangements 
lietvkpeii uruver-ittfs, ac( es^ {o e res{)ur( es h\ a Inrge number of users 
arif^ short-!(rrn traiisaMions for computer capacity wf)ubi seem to 
I harat ten/e aj^ imnicdiateK ijsrfiil set of activities for a facihtating 
M« Jwnrk Hm intirednMii^ ne(es.ar% for thi^ tvpe oi network not already 
available hi!1 pro[)ably be availal)l( within a vear With tb.is prospect, it is 
tiine ruiw to pian for their use 

Prnhhrrt-^ to hr <i(>h rd ft iimv h« osflul t'l dis( uss th(* most useful next 
-leps {oHard <iri initial lat mtaling network \ first f f)nsifieration is the 
« 'imnn MM aliorjs t.K iliti* ~ \^ ilhin th(' coiMing ^ ear ( or 1 ^^76 at fh' iat<*st) 
Q uhfph <«»n]n)(.n ( ,irri< r ' j' dities fjcsigr.cfi ^penfi alK fni computer 
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i nrnttiurnf ation- hjII he availablr prjced ^ubsiantiallv below rurrent rates, 
and m -orne ca>v^ pruvd on a distance independent babi^ To u^e one 
♦♦xaruplr. Te'eneT (lorporalion <A a^hington, D C. ha*^ promised a seven 
« n\ nt*tA'«rk bv thf ni ddlt* ol 1^^T5 Thi^ network wdl initiall) connect 
Kost«>tK \t'w York . a^hin^ion. D (I . ChuaiJo, Ddlla^, San Fran^cisco, 
and Lo^ Angele*- The netHi)rk aiH use packet snitching technology 
derived from the ARPWET and tinpiemented in advanced hardware. 
Servicing Hill be priced ;ndepf ndently of distance transmitted. By the end 
oi another inrlve to eigliteen ni(>nlhs eleven additional citie will be added 
to the network A** a result, eighteen major population centers in the 
I inted Slates hiII be provided with a national communications resource 
df-igned for digital computer systems making the communications 
network a( eessih!e to hun(Jre<Js o^ C\)llegk*s and universities. Competitive 
riMwo'-ks ,ire aUo ni ihe procoss oi rifveloping initial operatioi h"Jwe^n 
-pe. }th Mtu'v v%ith a variet) of sfrvire- \^ ith the availability of ?u. h 
Mprnaiunhation netwfjrk^, bilateral agreements between colleges and 
univer-ities ( oul(J begin almo^^t immediatelv . It therefore appears prudent 
a- one ^It-t. to begin the facilitating network with a collection of bilateral 
arrangements between univer'^ities. In this way each institution could 
judge \ht' merits of the services acquired or sold on the basis of the 
liabdities and Itendit^ wh^h would sppnfirallv bp a consequence of such 
an arrangeni**nt 

Second. ther»* is the prf>hl**m f)! information dissemination or marketing 
which is required in order tf> c(unmunicate appropriate information about 
the available sorv ice^ to the [totential anrj active customer market. Such an 
inlertaf** between multiple users an<i multiple resourcs is so critical, that 
developrnen'i ol it rannt)t be left to rhance The part of the interfac* 
a<ti\i!\ whi' h mvolv's various tvpes of b>eal user ^^ervices would hkelv 
have the i hjia{ terinth s of a lo( al network which would interface a varietv 
oi ijsrr- to a Vrjru iv of (onifiutcr re«(»urce'> vii multiple communi'^alion^i 
iH'tworks \nother par} is the firobjrr»i (d operating and managing the 
national nrtwork with the assnciatrd u^er'^-network-resouri'es interfaces 
Mth'Mii^b It I- bighiv ap[)ropriate ni the beginning to a>oid over 
rnar»age*r,'^'n! ofthr laeditating network, some minimal user services, surh 
a- providing tcir mark.-tin^, a* f (►unting, and m*'asurement of transaciions 
ftfrfiirrnerl irj tri** network, ran probablv be-t b»' f)erfornn'd bv some 
or^j.ini/eH gr-Mjp vsub Uir apprf>pria* mission and motivatnms 

Ibirjl. tbt-r*' i-^ th» prnbb-rn of uspr adv r)racv In order f'lr a facilitating 
netwnri' tn oprratf* i.rM-sstuHv tliere wdl be a need for a consumer repf,rt 
fuo'tmn Vt hih i! d'>»'- not apfwar b-a^-ibk to have a faMlitating network 
ofifam/at I'Ti <iH»'ni[»l !<• cerliU all of t\ir servH\"s ()ff**red through fhe 
ro twnrk, oriifo r d<.r- i! -I f>piMr^apprf»pnatr to have no ( ommi>ni( ation 
ahoiJl thr qu.iht V ni '.u( h v( rv !• ♦ s | h< (j'^v >'|opno-nJ and maintenance rd a 
^ ' }hlf ' ' i.-o.nt r "r!» »-» pf.rf inti - « rv M f \ ,\^r>\ on .o hjal u«.« r e^pcnen^ e 
O ip;>r"pr'al» !• ' "i additior*) ^nuid <iot'e,ir V, br a us» tul 
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/iherndtive By n«*f'essii> such a service would need to give frank reports, 
about the quahty of j»pecific ^*^rvlces offered via the network. Unless this 
and other elements of a user advocacy role are developed it seems very 
likelv that the viability of a network will be limited. It could even be 
sufficiently limited to defeat the purpose of networking to the extent that 
autonomous and duplicate resources would continue to flourish. There are 
certainly alternatives to networks currently and more on the horizon via 
mini and microcomputer technologv Another alternative, of course, is an 
undcMrable situation in which activities simply do not happen because of 
the lack of availabilitv of either a private resource or a network to facilitate 
use 

Fourth, there is the problem of inter-institutional cooperation. When 
one considers the operation of a network on a very large scale involving a 
large number of institutions and an even larger number of computers and 
computer users there are a number of additional considerations for the 
successful operation of a facilitating network. As a result of the size of such 
a network there will be a requirement for some level of organization in the 
form of rnore. formalized inter-inslitutional cooperation. In many cases 
institutions have considered themselves rather autonomous with regard to 
specific activities and intersts including research, instruction, and pven the 
method bv which the institution is managed. Much of this autonomy is 
st<^*ped in tradition and has endured despite growing pressures. 
Networking may preserve those which are useful but offer an opportunity 
to dispense with those that have become liabilities. Since networking is by 
detintt.iMn an inter-itistitutional activitv. it must be recognized as such by 
aiiv rffort t(; develop and operate a facilitating network. It appears that the 
THMC^sar) inter-iristitutional cooperation will require activity at at least 
threr leveK within each participating institution. It will require the 
(omnut**r people to operate the network 8nd provide the local interface to 
It It Hill require enlightened faculty and students to use it. It will require 
the fjartiripation of the "^^ministration to recognize its role in institutional 
♦ievplopnient and of>eratu)n A small inter-institutional organization, 
jTK hiding the^e types people, has already been formed. The 
organization, known as the FMdonmg ('ouncil for Computing in Education 
and Rt*sf>arrh. has one of its principle objectives the development of a 
viable tacilitating network of computer resources Institutions are 
r( pr*'s"nt»*d <»n a Planning Council Policv Board fev university executives 
and on a tcrhnicai corn rnittee l)v comfiuter snentssts. computing center 
diffc tor-, and tarulty Dr James Em»*r> has been hired as thi Executive 
l)ire« tor for tlie Planning (!"oncii P.ach m^titulion has agreed to 
' oniribul*' SH)/KK) p<-r \car f(»r a minimum three year period to support 
the ha^h' operation o{ the Planning (](MiP( iI Crant funds arc being sought 
to niaffli th( insiiiMtional rMninluilion It is ervisioned that mission 
'•n* ntj'd prttjt'i ;v \souifl l>e d'*\*-l'!f)ed and funded iru re mental!;, 
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Speiifu iituitit 1 ri a<i{liti<irj to (ht^ or^arnzatioridl a{ tj\ !l\ , riianifesh'd 
in ihe Planning Couii.' i, ^rverai .ihtr ^-ptHifjc acttvjtie'^ appear to hv 
nece^sarv for ihe deveiopment of a facilitating ru't^ork Onei-. the need for 
dndlv>is arni evaluation Too rnanv ldrge-^t'dle efforts assorialed with 
compulei lerhnologv ( ^perifiralK coniputer optralirig systems) have 
begun and developed with verv little planning and analysis with the 
penalty for many of ineffectiveness and expense The emphasis of sum an 
d<'livity would not he primarily technological Rather, the emphasis would 
be on economic, behavioral, organizational, and political issues which are 
critical to the successful operation of a facilitating network The project 
would have as its primary objective development of a tool which could be 
used by any institution contemplating participation in networking to 
evaluate the impact on the institution ol participation With this tool, the 
effects of balance of trade, alteraliun"- in student and faculty behavior 
relative to computer based mstruf'tion, and other consequence- of resource 
sharing could be assessed in a simulated game prior to commitment For 
example, one phenomena which might be evaluated is the effect of making 
a free market of computer resources available to computer us^rs holding 
purchasinij power A study funded by the National Science Foundation of 
the feasibililv of such an activitv has been completed. Subsequently, a 
proposal h?-> been developed to define and propo^^e funding for a "Network 
Simulation and Gaming" project which would involve sixteen different 
institutions ranging m type, size, and geographic location The project 
which will be developed in three phasc^, model design and development, 
model testing, and gaming, wdl span three y**ars and cost approximatelv 
$800,000 The ultimdtc objective of the prf/je* t is t<» develop a simulation 
model and game which could be used by pxecutiv^* f)ffic^>rs, <omputer 
resource managers, and computer us^rs t)f each in-tituiion in order to 
ds'-es's the eiicf Is of joiniriK a ' omputer network 

\ second activiiv necessary lor the fievdopmMit ol the f<i< ilitating 
n^'twnrk IS experimcntalioii There has bcrn a good deal of 
expcnmentatmn in the technologic al asf)*^ct^ of networking One vital 
cxp^-nment whu'h has not been performed is a tnal neiwtirk based (tn real 
e^nnnrnu f'snditinn^ Su( h an j'XfterirTu ntdl network rni^Mi! <'(»nsist of a 
"^niail ruimbw ul insntuhons hi geographi diverse loca'rms h 
fiav ing a spr« n*'»'d lor sorn»> serv ice (»f fer^Mi bv one or niort' of the other 
instjturinns par! m ip.^' . >^ in the *• xperinienrdl netw-rk The ( n\u d] 
< tiar<»( teri^Ii. of su< fi .lo «'\prrini«'ntal ti-lv\( rk \hd\ i\ not i)C tulU 
suh^!<li/rii iT'd Oidt f ,i( li uisf jhit .f'O pav at lull t ost for all < sni [nitirifc; and 
{ ninifiunH jMnn^ rcMiuri e> r^f^nrrd («tr nprrati^n and um^ [ r^le-- h jn 
\p»Tifii»'nMl nMv\-<rk -J>ij>d^ (>[> it's <'V\», t { i\j]nui t t(«'! oi it i- not 

hk» !v \n df»n<»n-'r,itf' .t'^nt'T'^ ffiaii ifi^ AHI'\NFl his .ilrr^dv 
(.Mini fid 
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A third ariiMtv ne-ressarv lor the fdcMlilaling network wiH be the 
'le\cl()pm»*ni of new tvprs of local u>fr services. There are a number of 
uni\ersii> computing facilities that don*l do an adequate jf)b now of 
providing services to local toniputcr userb. It is a difficult task in nhich 
hard dt'Cision have to be made on the allocation of resourceb. In a 
di'-trihute^l netnorh where access to a wide variety of computer resou rces is 
performed renu)telv , ii is cntiral that services be provided to inform users 
al)t)ut thf availability of multiple compuier services and how to use them 
Such a local network interlace svstem might g»ve price quotations on the 
ba^i^ of stored usf profiles rtraiched against computing resources available 
about the national network The s\ stern might also provide faeihties to 
translate trom one computer-spec ifir language to another in order to 
facilitdte the n)obilitv of jobs and data. ^^This is a very formidable and 
rounter-productive activity for an ordmarv computer user who is not and 
does not wi^h to be familiar with the details of computer job control 
language^) The ft>nn«^*ti(m of multiple tvpes of terminals to multiple 
tv^c^ ot computers will al-o require some automatic facilitation and 
translation of eomrn unx'ations proi()( ols whirh might be performed bv the 
netwfirk interlace -vstem \ number of other Uber services might also be 
pr{)vjded bv the sv stern 

Finallv. diere is the ret^uirernj-nt fnr information dissenimation In one 
V H'w . a largt* data base soniew hrrv in the netw'jrk c^uld r<'spon<j to users re- 
quests for information a'ooot ihr serv i< es available in the network A nul^er 
and more likeU v ifw jsthat surh a fat dity wtil be highlv uistitution d<*fKm- 
d*Tit In th«* aegrcgat*', the nia-^s of mtormalu)n required might repri'spnt a 
virtuallv ijj.nianagea[)le d.ita has*' For anv individual institutio.i or 
pe, laps evMi groups ol user-^ within msntutions, tjji;. -^mou nt of 
information requirtd in an acuve filr would be relativnlv sm , . If 
inf(frmation i- partitioned into smaller more user oriented pieces its a<ces^ 
and di-st-minatron might b<- a'idr^»s^ab}p bv the use of nunu omfuitcr 
tf'rhnoi»>gv in « opjonction with microfjhn and inu rofjehr ecjuipment In 
fhi-" wav >-mali '^ompui'^r based information retrieval syt«'ms rould be 
^unbilled jn a *li-tribut*'d information sv-tem l.» pr'.Md<* for 
« ornrnuriH aling information about tlie Uu ih'ies m thr n^^twork to multiple 
UMTS !♦ !^ thi- a(tivitv, 'ide(|nat» ivWrdd betwe»'n rrsourte^ and usrrs 
wfiM h apfH-ar^ fo b»- at lt*a^t as t ritn al a^ th* other three and is probablv a 
n»-, t---arv * (uiditioi- for t|i»' -u. m^^^ i»f anv l.irge-^fah rifi w(,rkjn,i ai tivitv 

CONCLUSION 

I M -U'nrnarw»\ \d< iliti* - n} suf h ,i 'work rnn-: [>»• .o ( i-^-ilAc afni 
u-eftjl in ordmarv ju'of.le Fhe nf twork niu-l grant u-«ahie a'U'-s in ma|or 
< omf)nt«'r and 'iift^rmatn »n r* "or<e^ wliuh will r'-j r**sent the next 
»r»'n*'rati<.o of 'ompuUr^ for a Urge nnmltpr of Miihge and uri>versi{v 
inpuler ijMTs and wlmh WJ)Uld made a\a,!ahl'' bv ffjp tanlilatrng 
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\n htiurriiation >\Mr^m a --s-U^ui thai fjo.'^ rr.t : hirj^? \sjth 
ir'forrTnthUi It nia v y^rfi^ />ss H d < oriputrr d*!»^>. jt .nav "/».r/= n > 
th" intrgratf'd ,iatd --torr ^j^ta iia^e of \hr ^ v<\ Puirjt Va<i("Mi< 
Managrment fnf(>rinaUon b\^tt'ni. n !ti3> rorrimup k at^ v a- a tpifMsioii 
•>\'-tf'fn doe-, ji ma\ displa\ it as the varii.us niedia of ahd.o-\|suai 
m-trurtiMnal terhnoh-i^v do. or, it rna> do a 'ornpl^-v ( <.ni[)ir,arior; ,,j thr 
things rf)nir.i]t(.r graphic %\Mrni\ often d<j 

In the L njted Slal*'s Militarv Af ad« nn at (-i P.-mf intr..du' » d t.. 
the United States v hat is perhaps th*. HideU u-.*^] ;ind >Ui < » --tu! I.'jij 

ol in^trurtional Inrhnoh^gv used u> \ i\ the cla-s.o,.ni wall hiafkhoard 
S»nfe then West Point has been a persistrnt }nno\ator \n \Uv u-'- 
te» fmolo^j/ al aids and toojs <.f »ristru{ tion si.pp, rt Out of jfn^ {r<;d'{iMfi^ 
and a de» ,sion m 1%5 to pla' e its eomputer and t< U'\i-i'»o fat liiti^ - iind«T 
roi?irrif)n a( ademi*^ rnanaj^ernen! oriented !(jward dU^^ndl -uppnrt ha- 
for?}»"the fn'-'ruftion Sufjpr.r! Irifj)rnia(ioa Svsfjrj H'^fS) 

ISIS IS holh a ( onrept anrl a fulK rational -vMem u hn h in' iudr- a- 
suh-^stem- a '^^ateM>f th*^ art tele\5sion raMr ciistnbolH.ri -\sirrji, 
nnie-shannj^ computer svsieui, a Hj;:nif((an{ intrraMt\»- (orn{,,i' 
Kraphu ^ rapabilitv , and man\ oi the funMional (apahililn-. whi' h f.aw 
he'-n h\p«,thesized f..r what i- vanousjv ( alied * the nir^'d nt/' -r '\U' 
t '.rnmuniU inforrnalion utd'U 




> 




THE TOOL ASPECT OF ISIS 

1*^1*^ 1 (' ( I '•Tit nt»''i -V-'* TTi I i.f varif.u^ < r^niponc'nt*. of !h** ovprail 
i; f-r^dru/'fj ir> pn.W'lt ibf '.tuH'-rU an<i the mstr^ctf>r %Mth to<)^'^ 
» dP u^'' i'- ihfv v»i^h ard Hh^r^' lhf*\ \^ish m ('lassp^. department 
IIh*-. u'arnifjfcr r^^^'urie rppt^r- jndisKiual academic huildm^^, 
'.jKt.r.it '-i^ - ifi hirrj k- (d'.mi?' >iit^^), ihv librar) m an\ plare on the 
j:7'|.i]- r'Mrihaiiv and fr-qu**ntiv u^e-i a^* a Ipammg area 

IH''^ ''.hdrlr Ba[>ha^e, ihp fath^^r of [hi- fompater, nrut^ 
It - n ! .1 r d'i 'it'l .'litii/fi <-{ m rin 
1'. .|. - nl.t 'nr*. a /oc/ mdki't^^aitm a! * 
< I- '!i»f-a-i' HaLhagt - ) Baf'h.ikT' p^'ah/^-H tiiat frr»m th^ stunt- ax V, 

ih 'Tp.M ci'Uan'i'i t»-< hru-'f.^v '.i hi'- da^ h^vti n^t oniv \%hai one 
i'^ v-M aliN ' -ij'afii- 'it ti.>u'^. i»ut "Vi^' - ffrri t'pt!«»n^ th** Horhi, and even 
» /v% .r r ![.!! B it v>s^* :i' nnc fd tht fir'-^ i^aJiZP that ph)S}ral 
' . .i"-^ t-^- !»k- iv t. K^w a '^lapT irrifa-t iip« n human intell^^rtual 
\ T' T ' thi!, ! » />^'i'h "A.^r^ thf Tov. nalt'r«al of human thoiijjht. 

^ .'■!• ni, > .f,.i 1 I' -.1- -ui j> th» \}nr<u\if^ yrt'^^ and the modern 
I'i^'iur h..., dr iipaf » aHf,t**i *'a*»t of at 'n stored hu^ .an 

I'na'i' if»»'t' ^ (.f or -hannj? jrjorinalion from one 

' .if r ' f.f r- -n t'- a la»-^,»- grnu{»^ of per«-on^ 

w;.U p.. !-n ni».'rfj -i! iM' - ^ --(rirr' often a[/^died to ntht r 
. . < of '\X "f'.i vl li ar tT^h'rrii iMon vv^tfni de'-'-lopm^'nt of ed( h 
-'j. h ■ ' f uh';' . .r'-< ar^' h^-gaii a mpt'-orif ri'-e to the ^{atu> 

• . - ' il ' J 1 ' 1? ' rv '^)tS .|,r. f I .mpa* ' upon tf** o* i'\*'r\ 

^ 'niMM " i . 'i M !;i tj., i t,[* ,i '-^tJt! " I U*- fir^t ^elp\jvj{in wa^ a 
• r. ■ - f ' 1 ' i{ 'I'l' ' ! "if)-h r' .ii v.i-t anioiif}!- (»f mforrvatiofi 
♦ - { J' ( f . I 1 1 . 1 »w < ,f, j ?^ ^ , Mpiputt r V- -I- an in{"rmatiH;i '^t< ra^*^ 
» j'.ij ,i! J?, o ■ , ,j , f,| trdii-h'rtTiin^r jr^ornidtjon. and of 
r, '..jj ift,t,.?,..^ j rj. i; oiMxp<'*'d r^'-ult«- lro:i} a\<ii}ahi' 
r ' t ' ' , (. vs.i^ I'.t - l.a^i a f»r i.-und j'npaM upon '•oi ift> 

\\ ^ ( iiii.i ' i! p-iM/'v^, t.{^t [}"Mher ha^ f:ad th*- 

^ ,,, .Tir thv p<'dM',d l.'ifM-o,i, h<i- 

• ' , J M/ ji ' . ^ r, ; |,r*v. j.jtr "i n.forn>atior. aroi \\\" 
. /. r , - , J • - , , ■ > r .T, I J r» t 'tj {.r.-r ^ inu'.t d tH-trti* < i'-n 

, r i' . - ^ , i in t iV ■ r f 

' . ' ., . ^ i , . , 1 t., n s u ' t. ,1 (I'P.- I'"' h »» ■ hiinlu^if'^ ha^ 

. . t • } t^' I' - * .ir, * » . ! i \ r M i rf oM^Ti .ban fjoi th<'v 

» ! - l"i f dij< d'"-^ H^r< Iskpd to mold 

. . . Of,, - 'h.in \\if !<-*'! th« Horid hj^ltad ot 

J ..i'.' tJ. ^1 , j. ' IT 'I iri -I r ij* "-r vMth lh» i!»fomialion vs^tfrn- 

, r,. , '> i,, 1 ?M . I |, hu* pov^jrin! hafoi tonK afid <-lnt|) tuofs 

-! ji i_ hi- MHi* uid ai?.ioi hi ♦■ri pf« s< 'he(i i*-^ a ver\ 



»'M 'fill -ivi tt^HiMi' pfniur i.<>:5 lift*^ vshi. turn-' out a ^periahzed 
pi '!(hr » 

fht In-tr'i' tj'iH ^'i;i|M.rt IntorriMtinr. Sv-^lfm phlIo'^ophl^d{lv adjuies 
'nat appruj: ^5 \[^ t rnpha"!" i- ufjon the f'it^f Ircni. informalion *>>strm 
f..uril»'n» of thr M»(trj <iri!{, ih^- ^ahr^ and iK*- elrctrir sandcr !l 

•'n]pha^izf'«- ^mall, di«^< r^t*- t^pdbihhPs a' i pa^kaj^e*^ whi. ' tan be 
««>fnl»inr.i fr**f'i\ a- fje^-dtMi nith th<- ^diV al.fnai ter hrjologv equivalents of 
hand tnui-. hk^- ^^lai kh. ard-- and . las-roi.m map^. and it emphasiZPK 
iTiakin^r ih< (dpd^'^l'h^- itrr-'w avadablf wh'-rr arjd nhen needed 
r«'}»'\ is),,-. prntjrarTi- jrt' n< * fnr( e'H jn'o an\ tix^^d rT'nlri Th^v ran be anv 
l» n^i^h ('hr -h(.r'» r {hr h»n''r) and ^hji^n Hi ar:\ nrnc (f)r even multiple 
ii.nf- Hithjr: iKf" -ar^.? pri<<il Prm»ar\ t.i iht^ (^nrnputer I except 

p. r tap- f.-r i('f.,pijiHr k-p. t 'fujr-^r^i i-^ via int'^rartjve tirne-t^hare 
t'fnifa'- vs[.i<rj oit-'i ijf'p< n irraphif r,jf ti,rMl rather than tabular 
«.<if p'j: I ^ • jn-tr 1, '..r .i, d -^Jd»^I>^ ar>' pr')» d a tull In A kit v^hrh the\ 

INFORMATION SYSTEMS OF JSIS 

'>')UN.jf V i')' -Ml iM. -V -u ni- p.-rd hv ^Vrsnif-nt''- Office 
■! 1 ' •.r',;ij.jf 1. i!: V ;<> li'Mjf-rlhf < dtf h ii \]\U- i)\ "Tomniunitv 
\ui rjM,i»'< }' ' Mr . • fTi 1 , rr; <■ - iir.fif r -h^rt^T arid niMfe evoc ative 

'tjr.i. ..f r^ ' 'I hr 1 (.jfv * .ir^ "Xarppif - nj i.rTiplfx, fulU mtej^ralfd, 

* f'.lf.* t ! ,1 . f) j'l! .1- uf'j ,r-t! t-'r (j « (.ndiirjatinns of ('Mrnputer 

t.^^' -'^ th' r, . 'A.,lp.iM- i/- .i .-x.n^pi*- th*- IlCf.ir >.stem. 
i- V. . d .U Mi I H H' rj, r^n- n v fn iri^.rp* ral* d hnJh ' (.rnputer arid 
!<'\ '1- !• ' hr>'.l " f!i ' xp r,iM» Mt.il -^-N 05 at Rr-if;!' Virjjiiiia In 

M... t \| < r.'\]f p} r 'h» ft -! rnfMtr' i,t* H-rf. um' nf th^' sv^ieni fur 

• d',' n J, f'!,-^, \\i i ]] \^ ,1!' InMruMu.ri Support 
•'I'f'i^i ^\-!'M vvf.. ,'i -<{{f'...' a .if /"n t< m -nriU nr nnrk 
- ' 1 ' 1' • ■ - 

i' ti ."i: - 'f -v^'f'i ,h ' f ' . hMtr a; t f*Mtrjl and un»'XfK-< !*-dK 
fu^Ui^' " '''ai ^^}^ v., I- , p' rl- ' ! '^.itn^lr ni a lar^* 'h ♦■du' atjonal 
•t rn. ill Ti -ilihtv r^-M f I" :^ ' ^ ■ rri - 1. a I - a ' r* .vi v 'J^-t-tllfd and tn fu ll 

I . r r,,^\ .r.,t 

• ^if.<» !h' riii'i - .* ' . ,T p — d.{« a<ad'nin ( fniput***^ 

... r- h • I i'. f ' jij-t hv t ir^f :•. ^»,ni[)ijtrr f.rr^Jer, but 

i \ rr,* a',- '.J s : .ri'* ? t m.^,^ rtinfil I r'-m a i ad' fruf fiuildiiif^, nr 
' »M« (d» ; i'.irrai k ^ 

• ^'<> ri I'M - "hi iU-lMin| t , ,t,.,vv j ^tp.^'" iiip, ur 

. t»'»p ha( f <.| !a h < It i .-rnpiit* r [.> .th-tTvij^ a 



'4 ^HF tNSTPlJf.TjON SUPPORT INC r-^RM A '-ON SV^-V- 



( <«nif»utt'r-^eru'r.U»''l l»M**v }-i<'fi di I'U'iMn al to that -j^h^J bv 

*hp < ompiitP'- < nFi-.nlr npt '-itoir h'rn th*-- --taJu^ ihv i nmptiirr 

Ak^Aeiwu huil-im^ h** mav b*- opf-rahn^ hi^ rim**^hare !**rnimal fr»mi 

• Sint r 197). ii ha^ bf^^-n po^-ibit' fo- ar. in-lruMor u^tij^' a rompu'iT 
Irrmindl in hi^ (la^-r./urn t" 'it^^plav prfnlpH nurpjt in ' - ' ^ 
form ('H iht' ^( rt'on (4 Hls (ia-^^'rixmi IhIhv i^^ior. -^l 

• !Mn<^e 1972, li ha^ br^n po^^i[)i** for an m^truf »"r u^jnti a - im\>u\rr 
u rminal Ui hi^ rla^'^room to gen^rare p^ tur*-'-. i^rap[>^. pi*^ > harl- an'^ 
manv kind-, cf hru drav-in^i^ and l^' d'-plav t^-* t* en tht' r^'"i •)f 

• Sine «* 1^72. 1? ha- \ f*^o jMw-jbN ft>r ar-v < d(\r I {<> st<» t ariv (d Mvrr 

anipuif-r l^rrninaU availai^i*' lor hi^ u-^'* and mskf an mquirv ab<»uf 
his ( uff'nt ji^radn siatu^ in fs^rs mur^*- \n ^Uvh he rnrollt'ii, <>t 
fnr an in^triif tor v^ho n*"MK infnr>naM< n f-f f 'jun^t*''njf '5nf j.t mor» 
' ad* ts to gf't '-inular rnformaiH-ri h*-ri it u-ui"^ \<\ (:>ur^»* 
T^flf-Udlutv. iimv \t)f radrt ran pr» r^gj^stpr tr"m a ' ompu^fT 
'♦•rm;nal a^ v>*'\\, .jrid the (onu»iitfr pro^rrarTi v,ill < h^f k l*- rnak'» ^urr 
that hr <\(u'< not -( hriiult' bip^ -f|f irjto a sitjialion vn h* r»' Hp fail*- to takf* 
prps( rtb#*H triur^e- or aitf^rnates, (>r ^omcho.^ ^pI^ him^fK ir.to th»* 
"ituatitifj whfTr h** might pot wrvi graduation rf*qii)rrjnf nt^ 

• ^inr-^ 1^7 i a tt>ta} < apabilitv ha^ hft-n a.a»lahl'' and tl ' no lonj^pr 
iifit omri:on, b-r an a(iid<'mi< d'-f-artm* !* maK** a eojnr tplf-si'-iun 
pro^^rarn m vsh'^h >' -nv o! th*- vi-udi- ar* fompuf'-r prepar*-d atwi 
d!^pia*.»d dvnrtm- ^llv an-l natf-f-r, aM- all . a'.uratf and pr*^M'< 
t'»rni vM « om[oi' . grafihj. - ari'f ^*jfip)fp<f ritr-j tiv Hnirn -!}dp^. v»*^'W 
graphs, or t#'\i|,fM»> pnr.f 'i graphs ^ frofiu'-.l [5% rhf sjrn*' 
< 'II ! pij|jT rog ram 

I },* .H- ilM Y,r:>p'< - ..f r . " < - •\ i« . • r ,r,»» i'' i I'-fu. ' 

*"i]pp"f' lnb<rnidtM>n ^\-frrri yV'-wi''- t" ti'Sjll^ .-f*<! < 

dr. th" \^r-t I'oirti ia'npN- 'v .ti!. ^'-ad^r^'M b'iild-ng or i!i th( < .i'lf i 

d'nir labfjfd in* tifhl- ''.m[>uij'r t»r!nira!* ^'tfiM -*ud\ 'arrfP- vMtli 
-p'oal .luHio- \ i^ij a! r tfb-vi-j».n .(^•i.j'^.nJ '.r b tb VsrlhiMv ••vrr\ 
f '-rn dfid a- ad' in m ^dh'-ra? t v ha- .1 ft If r »< b v ! r - « f 1 w r, a;n1 I'i 
rnmv Mf th* rf ^ tnr.* ■-b Kuitr MMri[']t»r ''ipb't ^o .ijtf ff.t k Io ih* 
»' ..rnniuPM it i< K"'«m tr-ui ■ - i-im?, v / » r 'f.. --a .|i bing ' ''nl'T in* a!* d 
,1 th'" ^<ad*'n'M ( .j.rnp-.i o r r,?» r Irib*'! < n* tb' pio-] irn'-r' ^l»ng 
« af'af'dit.r- nt |s|^ js t}},. .d'litt, |ir'>5d*- !■ ' t- ^o, ![»io atr. 

<i,i>-r"''fn v^huii b,i- ({'fjrr * 'Hipnlfr oii»^ 1 ^ - ' a < -mi , *'n!ion<i. 

r r» idiiv .t v .i,!,»hb , dK*i ba- k in}<» <*nt' il < ofMput* r aj»d t'. 

fiH r^nd {.'{i^r,,! ((.r;iput»r prM^'fans- v^^^^Kp^dtt0 ^r.^dii' or ict^jful 
-»ntp«it !b»' t'bv.^iMM ^. f ,n }bf < las^^^p^PiQll 'If'pjrtrri* r!;s ai'^o havi 
{ *>rrqnjj» r f* rin tnab p? r?n.j •)< nt U in^iall»'jJ^lW fi0 ' af<'a h rf>ni th< I^IK 
-UTijng H» - turt • t » »jt< r in afi a» a'i»'r?iir buddihjf ■ f * M.n! th< 'b-parlrnrnt 
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»'tfi»» ta« ulu K dn 'i.dl 'n and rp-^ufnt f '>ursr fnr"i!mpRt and rurr^^rit grad 
-tdtu** mt'.rrratM.n "h iht ^ r^i jni imj.>|pmentat!nn of fSI'^ 

ISIS SUBSYSTEMS 

^uh^\-l*'m fppra!e^^h\ ih»' Afddems* Comf»utfT ntpr . and the lelf-Msion 
-uL^vMpm (^peratJ'd hv thf Inni-u. Iional T^cnnr.lnjj\ Cenier CnmputPr 

Olhrr ^ub^;.^tPR!~ in.Mu'i' m^dia aMivitir p^rfnrrDt-d h\ the 
InMriir tmrial Terhn.Jryv Oru'' hk*- !h- pr'jdurt.f'^- •>[ rduraiumai film*- 
•'•r muln media prntjuriion . niP ^ j a* tivitir*. prn\ )ded bv xh*- n{;n-araderT!ic 
O'mmunif dlu n--FJeMrnnM - Djv 'p of the Aradf mv . things done by the 
Phnto I aborat^rv cr IramfPg D«*\ k ps Sh'»p. and ihp Arademir 
Managprtieni |nff>rman'>n ^\-»rm v%hi^h i'^ ih^- '^P'^pdn^ibrlitv of th" 
\rdfifm\r Mana(?pm^nl InfMrmaJiors OnhT 

Thf farulu mpmber -.r radtt Hm*-*. n^-t ha\p Ur uridprstand all thp 
!*'f hruddKiral or f>rj{ant73ti..nal -^ubtlpMp^ (A iHp vub^N^tPRi in order t(> u^r 
•! Hp jjfK^s tu a "^m^l*- I'M alhiH knovv r- L A:'K. ih*' Fdu( alional A-sistanrr- 
& "^rhpduhniz K!»^m»'ni. «h-rr h^- (an .»r^rr prf^dirtion uf an> kind of 
*'du( altr.nal -upp'^ri from a ^iniplp lin^ drawing or Mei*graph to the 
produdinfi ot a ip|p\j'^inn f>rogr(*m and v*hen he tan order anv kind of 
»-.iuf ati(>na> support -prvxp Irom Uir heduhng of a*^ audtoi.»riu m to the 
« hpt k out "fa p'vrtdbif- atta*^ he- < a^p fvpe c (jmpuirr tr^rminal whifh he - • 
tdkp h««,Tir and uhp fr(.m hiv quarters nhin EASE, thpre are rnn^^uha t- 
famihar Hith a)i a-ppf t - .^f In^t rue tun Support, v*hfi will h'»p him to defm*- 
^ii- prohjpm and to drvri-p an af^pr^df h for ^jjution whirh both 
pdvu aiinf'.ails f-Mf'tiv. jnd a- *»mi I^*. rpisafdf ..nd ro^t nfff. t iv a^ 

Computer $tjb»Y*tems 

Th*- t'mp'j'^r ^tjb'^\-tf*n' i- •j'-pd a larg* «pJK!, a»r ' nnfiition*^d 
r ■..rn lu Mai! \ v^itf' Idi^i*' bin- bo\f^- ar»d •"■HdNv rmptv «;( 

pt-oplp Thi- rontam^ the r^-ntrai prDre^ivinR unit of thr H()nev*fcpn-635 
*^hirh the rnain j*. dd* mif < omi>ater, t >gpt her *tth one mtllmn rhararter-i 
.d uiternal tar*' mf Hiorv, (irum and dt«i fiif storage, and the ttme*iharing 
rommunjrarK>n^ prof e^vor*. N^xt to it is the rna-^ter rontroj room where thf 
« f»mputer (»i^*'riu,r^ v»*.rk In additu^n to oprratnrs' rf>n</>les. jt rontain*. 
lapedri\p-, an upper loner rasp high -peed printer and a eard punrh for 
-ijpporting ron\eptional batrh operations In the adj^( eni "mule room'* 
or do-it \our<.pif hatt h prorrsmng area, radet-* and farultv have free arrrn^ 
to the rard readers anti prmters to Ao hat^h prtwessing computer run«- 
Q Arro-". the hall is a Lrarning Re^.-urrr (lenter dedirated to «iuppofl batrh 
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pr(^»*ssing artiMtjes v^hu h (\\\vd with card punrhes, a sorter, mterprf r, 
iUfi mark st-nv p''n( h f»)r prpparmg anci handling punt h rardn Two other 
I <-jrninj? H»**»our(e (^iTHer^ in the ^amf huiiding support l-.f romf) ^♦•r in 
Its time^harr mode ot operation One contain^ primanK telpt>pewriter-hke 
IVrrriinel MK) printing ternnnaU and timesharing pen-plotters, and the 
''iher holds prmianlv graphics terminals 

\ Mvond AcadeniK building, \Xr ashington Hall, alsf) ha-^; three Learning 
Rt'si.urr*^ Cfp.ters, t\*o devottd to printing terminals and one to graphics 
Two other aiademi' buildings, Mahan and Bartiett Halts, also have their 
<<wri Learning Resuur'^' rcntt*'*- with mixed printing and graphics 
. apahiiilies 

Karh bulling ci Cad^l Barrack*' ha^ a L^'arning Re^^ource (Center 
<nnta:ning a iiurnbrr (jf t*-rn»mal-, al U-a^-l equal to the number of cadet 

< mipanifs ip that barrack- Vt<;st academic departments have at least one 
printing t^rnunal available to fafult\ in the department office area, and 
ten portabb' ' portamni ' t**rminai- are a\aiiable for a radet or faculty 
•lU Tnbcr !<> * hff k <JLit }• r u-f^ ai ['.fOTM' '>r m ' IdH-room- 

TV Subsystem 

rhav<''' Hal! i^ ci\^t\ *\\v (fr;irai [»'mi** of th*- television ^ubs\sterr The 

< t-ntral prodm 5 i(«n fa' iijt\ ronsi-t^ 'if a '-tudio where mo^t T\ prodb< tion i*- 

• inru' 1 onlairnn^? < an^'^ra-. lighttn^ '•et**, Kitrropbon"^, and <•<« (-n Next {a 
i! I- a -tudio rontroi rn'>r7i. whu h i^ the horn*- of the T\ director, technni 
dtr* ( tnr, \id**') and dudi<5 Ic* hni( lans Next in that p< the produf tion 

• '^uippient f'-on) wjth an ♦'diting qualified prof. -^ional \ide^)tape recorder 
A't \ 'ifh»r • '5 'I'priif fi* -ii' h a- riH-Mufi juMur* jnd ^7^mrn ^\\<\r projpftor*. 
and pi'k up arr-era*- Nearhv i- the niaintenanr*- area and the televismn 
pfavba« k area with th« < abb-h»Md btr boih network^, piavba^k *»witcher, 
fflni and videntap* plavbafk urn!-, and related ec;uipni''nl 

! hr plav ba< k di-tnb»ih«»n -v^trTp. '■nakc'« out into ncarK e\ er\ cla-^sroom 
I'j 1 ^i[M.ra'"'"v .irvi rim-,! (]♦ p jrlrnrnial otfi^r ar«a- nf r\tr\ A{ ii<\''\}\\* 
b-jj!diTig, a- w^ll a- a < <»nsid^-rabb r>!imbrr a iditi'inal outlets in th^ 
!d»rnr\ birra<ic- '^no-i a'ad*'rnH adrn sni-traf i\ ^ ar i-, ih'- g\mna'-ium, 
LaA \ \(U^ili»- HuiM.P^: and nn Most n! • sf ligations ha\- color 
tr|t,)-,"n rf*(M\'r- a'lbiMj^h a I* w \hr ISjs (umpul'T laborat'^rrc-. ha\** 
f'Ol> l>ia( k J'uj ".fntf V, tv p. rtTia'.* ntU hs.fj tfi »h« <nnipuler output 

\ hf ib tnb'Jl'^r' »'T'i i • -r'lii i'M't tno -"p^tra!* If'il'-. **''r\ing roughK 
I qoal nijr!,!)f'r^ of < i.i^vmMni- t\u h of w hi< h < jP ha^^ u[i to 1 2 rhanneU of 
-•r\i ♦ HouliTi* iv --u Pobhf Hr'Mfjf a-t ^v -t«TP and < nuinternai » hanneN, 
lb* < >mpu»er -fat 1^ < hapn<-t and live )(m a!l\ g»'ncratfd insiru tmnal 
« banni'K < "■ j>'i'*io»'fl n\fr < a' ft leg ^ hen ni u^ag* is |n>%, the name 
p'<»^,',iR, appears Kiniult ifi" 'Mj^i\ on f»'»!h leg^ r»f th? "^\sj#>iti \Xr hep it is 
!fc?b. differ* r«; pf yra-'j^- ' av. app»Mr on ed' b 1« ^ 
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I h«* In* all. jjrneratt^'l ip^t ru( tiurul '^hannfU ma\ use source material 
from T*» projjrdiri-^ pro.iui in ^ e^t Point's conimercial-quaiit) TV 
Pr«s'iu(tn)n ^tu(ih' «>r tmni uthnr -source of videolapfv Other media ran 
aUo <abii'('d-t ujtludm^ fXtcrrialK produci-d educational films, 
•iistrihute'ti filriJ^^. lo(allv produc^^d motion pictures, text and tabular 
ncitcrul, »)r picture^ ami graphics from the computer bubbystem 
Somelnries. thr hwa! [)rfj<iti( tior. -»taff ma) operate live from the est 
Point TV ^tutiit) foi fxani[)lc. to control the cfmduct of a final exam being 
h^-ld ^irnultan^-ou-l) Hi a iargr- i:umf)cr (-f mdiMfluai ^mall section rooms 
OiiasiooalK. rrniotr iuf kup- arc arrang«'ri vMlh th»* annual Thaypr 
Anarfl from (.adei M<->- Hall 

1 ht' ifistrut tjonal l»-|f'\ i^ion -v-l^'m aUrj interconnects Hith a local 
( orrunurutv anl'Tiria trU'Vis.un ^nsUiii, allnvMii^ ^clect^d instructional 
f)rn^ram'- to be ted mto farultv quarters It nf)t uncommon for the 
Fnr»-i^n l.arii!>Jd^t' [)♦ f/a rtriu-n: s(heduit^ evening lanEuatjc programs 
to \w vifv^f i\ d-' a part of r la--- pre'naration for the next day OccasH>nally, 
thi- Irads to Honu'thmg quite unf^xpt-cted La^-t year one officer, who was 
drrply sri\ol\r{i Ti firtparin^ a manual tm computer graphics 
pr'.^rafTsmini:. had a -♦■ri«»u^ orlhop* dn opcratt».:i ^ hile h«* was confme<j 
a! horn** rrf overirij£. he < hcckrd out a portable graphics television output 
and patf bed it ifjto an unused rhannci of th*' (lA'l'V s\st**m which extended 
int<» hi- (|ijart<*r's Yv prncfrdt^d to de\p|op and debug his computer 
graphic-* progran "* from \\\^ h^d, wiih thr graphic out{)Ut coming f)ver hi^^ 
homf* TV program*- 

Not all teh'\t-if>n i- on \\\v lablp" Videotaped materials m 

V id:'o-( a-^^t'ttr f^rrn (an ai^o b*' u-rd forflas'^ preparation or homework 
a*-signm»'nts for ^tudy f arr* ll tvpe applu ation^. and tor activities where it 
\^ not < ori\ ♦-nn-nl to get t<. a { able nu} jrt or h h*'r»' f'xtrrm*' flexibilitv in time 
\A pre^*-ntution or thf abiht\ to run and rerun at will are important A 
-unph- indu^iriul < ann*ra arul rrumitor sv-tem» for certain kind*^ of livr 
h'furf fj^-mori'-tralion -^i-pi ort and Vrrepiv-pcHpi**"* systems are also 'jsed 
!{»r intornial r»'(ordirig and in-^tant r^plav for M*|f mlique. This is 
partKula''lv u^»*ful for thf iniprovement \\\ phv<.i( al »>kilU (tennis srrves, 
gnlf s-^nig^, ) di»M t orionutiH ati\*' '-kills (an in^Iruct(»r or a student 
<Jrhat*T M ring hi^ ^y^x\ prr^mtathm as others spr it) 

M «th a long ^!aro^lr^^ tradiuon ol ^niat! svi lions (if abf)Ut 15 rnen. and 
• ontinume Imi k arni *orlli inl^'rartion hetwrcn student and instructor, 
^ Point ha*- h'w fmur long h*(tur»*s and nn |r<tnre cfjurses The 
in-titu:ional philo-ophv of ir|r\isiop u^age mu-t he d'siinrtly diff**r<'nt 
^ 'nm thai nt noK-t f»(,n|s H {jcrf* IV* ik usr^i to rf'( ord wholr lecture cou rses. 
f»«Tliap>- *r<M',jig th*- jn-!rn !i»r Ironi Hi*"')- ( r niorr of h:s classroom dutie«» 
\\ >^ f*n}n( IV 1^ rii"-t oftrn usmJ nitfi a»i i!is(ru<tor present for a 

V iri«'t\ of .^pplu di n>f)- t" t>nng things m*o th«' classroom that one 
iithi r\MSf .mild n<it . ** a^^i^t »fi a no»r<* rffcrtiv*' prcsnilatum, tf) give 

^ r\'t!.» a tK-nt r/.w at <*! a dpnionst raison ttiai aUavs ^orks properly. 
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lo *si'X an ^^nKJlH^nal mfM)d. to a^sjsl \n role-playing ihrouj^h iht 
presenlalion of problem ir: ^kils. to present ceflam mformdlioa in a 
Manddr<li/ed fd'^hiun t'> all ^e(^inr'* of a ( ^llr^e ^inju Udnt^ou^ly ; and !•> 
dHSisl in the presentation « f i ornprehension-te«>ting material a«; m a foreign 
language msirurlirm 

CONCLUSION 

!SI> ma\ seem to be terhnologv over-cJtendefi, and it mav prove to be 
M» Sc) murh capability inav. at th*^ present *^tate-ot the-art, be too 
expensive to operate and mamta'n over the long haul Only experience will 
l*-ll, but, as lerhriology advances, the ^-ame functional capabilities should 
brcorne markedly cheaper coRipaied to the rosl of other academic 
ovf'rhead like books and the library . a( ademic buildings and maintenance, 
aod staff and faculty -alanc^ 

(Computers and television irj e»iu. ation are **xpen'^ive The cost and 
complexity of the technology c(»mbined nith the relative unfamiliarity of 
ihe typical facult / member v%ith the nf*w and rapidly changing technology 
<tf computers and television have forced a centralization of planning 
itvhnical effort whenever a major program is undertaken Any centralized 
aciiviiv has t(» work very hard in Ired to maintain nipaningful and effective 
interaction with the needs, objectives, desires, capabdities and limitations 
ot individual stutif-nt'^ and instructors I s*»r support rather than 
it*( hn(»logical (apabihty is thi- "Achilles Heel" nl n)n>\ educational 
t* » hnnjn^v inoovatmn (-ost^ art fncarMnglul. piimaniv in < (»ntext of 
suppt)rl prf)videcl Even the most sophisticated system is relalivelv 
inexpensive omparrd to the academu building which housev it Yet, the 
iniportanf'e of user sijppor* is an omnipresent. d»"iving fc)r( e that shapes 
ind mo}d«> any system and determines it^ sun ess or failure 

IS|S is desjgnf^d tf> offer the (omptiter and It'l^visjon as tool'i to the 
instructor and to Httuh-nts jn aradeniu buildings and barra'k-, m 
( i.i^srooni. m dcparinimt offnes. m Icarnnig r*'snur(e tenters in th< 
individual <i(ademi( buildings, aiid anv plat e where learning a pnmarv 
f(M us f»f ini»^r»'st 

I o(ds ♦ an d'» nothir*^. hovsever. unless rh»'v are pfMprriv understo{}d and 
properlv a j>lied ts org<ini7,»-d 3s an a<^ademH activity with faculty 

no-mbcrs. enlisted mstruf tor^ dr>d ' ivihan p*-/ fessions to teach each facuUv 
member and radet how to use the lotds. t(wonsult \m{}a hnn. to wc)rk with 
hin in ( lass tearn^snrk. to fiejp <levc|op programs and in everv wav possibh 
t' exploit the .ivailable ( ap^bihtie^ to do a b»lt» r i<>b o{ instruMing and 
Iramin^ the (.'>rp- i>f (..idet-. 
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Chapter 7 

COMPUTERS AND TELEVISION : 

A Mix 



by P.G Chare^i 



\i th. I ^ N.n il \< ,.iM'n ;fif tsMiT .»} \Ur Pr'ari for K'iuraUnnal 
K( ,<MirM - f>rifi\} tj\ I ntii rrtM'fi ^ ilh \\ir . rHr* luf utih/ahon n[ thr 
\<.i'i»'rni( .ifni \'itniri,^tr.i!}\»' ( 'in pn t j Trn!* r> arid thr K.<hif ationa! 
R« -..ur< t*- Mt< r Mtriiiuefi 1 t-nt f pt- *i oprrat ion arr no! rxac ll\ tht sanu- 
a- , h \\ c-t I*niri! hnifi iM-titutinri- atirrr that thr trirldin^ ol tfic 

■.I'MM-n-r cmrMunu ( af> iliihMt - aftnrH»'<j l»\ the rnt'fJia of [r\r\ i^inn 

aii.i ifu [.r^uhi [»Hu. r n| ari >ii iifit- < nrnputrr cai) iiiakr a»atia['lr to 

jf t ijt-irui h»r a (iifrjcii-ioti that ha- h» rt'tnlcrt h( rn lac kiii^ 

\ jrii'Nhjpnt.m \Mtfi a« .t«l»'(ni( an<) profrssjnn.i! (niir^rs, r\r ra* »j rru ular 
athvihr- ami .ilhh-tK^ i hu>v voiniiJ nja!i AhfuMi^h hf is possil,|» tu) 
iuj-rrr ih.ifi utfirr stmiMit- fi?' dor^ rmj fi^nt' ihf (*f)(i<in of alhuatm^ his 
f{fii« }r<fj\ I h("-»' ar* -pMjIu ^njjHt hrn-- on u fiat h»- mu^t <lo, and wh<*n In 
an ati«ni[>l to ina\ii]n/< \\\v • tf rr 1 1\ < n»'^^ oj faMiitv all()<'ati')n m \hv 
tnafi<j,nor\ fir^hrnan (onipuhr <our-<. to pffjvpjr {\u s\\nlci\\ nith 
luaMrfiuni "itniix jij'j.ih/rd ' at!» nthin. fo m ixitin/f thr studrnt's Ifarri'n^ 
« \p* nrrif r, ,ui(l to nuinifu/* his ( \p* Tujiturr ol tiinr, j -tudrni niomtonnjr 
-v^i' u, ha- hr''ti 'i* -ii^n* d h\ tf)*' I \ \ ( ofn pijtr r S« irn* r |)rpa rlr;i»-nt 

COMBINING COMPUTING ANO TV 

H-odr^ , . ,,f},pij!«'t .v-t ff, np, r.,!M«: itndf r I) i with lUtrrniina! 
fi'tri- } inhfir- -n. hide M.jru< ornloriahir ( Ki^siooiu <nul a f rinirial 
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nt that H'orri v%hn}i flr'vc^ i"tjr |\ rr.nintor^ all -^luHf-nt^ to ^er The 
( K'l (ii>-f)id\ on ih»' U'ir\i-hui nM>mtnrs allovi-. iii'-truf tors {.» quh'kU and 



< l» arl\ prr>.<-nt ^afufiir proi^rarn'- and allovs^ ihr ^tu^'ienti? to see the results 
<,l the !n>.lriH {<'r'>- inlerattion vsiifj tfu* tirn^-shared (*onjpulf^r Simply bv 
•^hitnn^ the Wjannrl, a prepar* fi [)rfsentalion on sonu' ^ppcl^!c subject 
rnati'T can l»t' *^^l(lWf5 

^ nuld {]\\ vsifhout a ni'TiUorm^ ^\^tcni hHp"'' Not nere^saril)* 
F \pt riffHTitatmn fia^ '-hovsn {\\r [)enefit- to he invcr^el> proportional to 
nnr » S-Xr v-nff'^ ^ll hent'hl to v,)nie decree, bu( d\ the hij^h end of SAT 
M«.n'>. ->tand •■one ^T''. -d Nasal Ataiieins students Thus, the student 

THE COMPUTING SYSTEM 

I hr,e are {'ah major prt rcJjUi^it^''. for the ri^'vrloprnenl of the t'vpe of 
H\-!ern de^f rdM'(i fiejovs a '^oiutMm {f* thi^ prf»h|*'m First, the computing 
♦•'I » iroiun»'nt »nust \u- a tone-^hart-d one v^nirh makes the computer readdy 
a< { f'-^dMe l)\ anv ^tudrnt or instructor via terminal devices Student 
d-'-i^nriiei.l grades ean he cnilertcd a^- the stuiient interacts Hith inst/urtor 
wrilten a^-'-i^nnuTit ^r^tlmg provrrams The timesharing^ system aKo alli)ws 
t'T eHi< i*tW niethods of (if-\e|opng and gradmg objective quizzes, 
upddtnijr siijtjeni grad^ records, ^ncl extracting information trom the 
rf{ urt]^ f jUiekK as ri fjuired Se<ondlv, tb# operating system must have a 
n*-xifil<' file liaiuihng tec hnique whirh ai!o\%s ^f^r 

• ( omfdete intrrac h(> of student or instrixtor ^-aved program^ with 
-a'. ♦ d data ides 

• \ \\\v [irntrftiofi «.\stem whuh prrmits tfie U'-rr {t\ d«'fine vsbat tvp»e 
'if ,ti < f^>« ^ Head Onlv, Fx^'rut^' OnU r\t ) mav be grantfd to 
<,lh»'r o>-ers uf \]\^ fdr f,r pr<ipr<irii 

\ ! ^htiru.^' -v »t{ m ^^hiffj nu orpora!*'s thi- sopfiistit-atcci disc file 
stn.Mure tnr usrr Ide-. rt- pr^'sents a ^jgniJu'ant iniprmenient m both speed 
ind ris« d rnan{l*'nari( e ovrr h < ar(i or tap" orjerited svstem I' S,N \ 
t*\\diMf .»fi tfjese teature>« ol DISS substantial 

Ooe -ui)^\ >.ieio ( <iri{aMi'- a ».udent data Ijase h hich <\\n be at cesse(i by a 
qui/ ^rad'n^ «i:of r^'<ordmg -vstpni, and an assignm«'nt grading and 
I'M nrdif)i£ svstfUi Output friiTi> the lile obtained through a grade 

p'Ttiii^ m"n!lorinjj s\ ^tern Aiiother sub^ vsi^tti has the abihi v to displa) 
.in\ mdividual rtM ord ,ind filter an\ Iseld of an) reM>r<i This subsystem can 
bt' !ised anv su>.trn(!nr vsfin is priw lo tfie several f)asswords whu^h 
[•r< { It It pro\oie>. tlie insiruflor with n method ot (iirect control over 
^^ad>s Mt fn^ '^{ud<•r!l- d» ^futr the »db-< t 'd an\ automated grade 
po-tin^' ntuliro' 

1 fi' <ivs,.tan'» pro', i'ImI »n the mstru< tor m gratfing nd rerording 
ftr.'pr.imming d--i^%*uiirnt- <(ntercd ar uird the Dartmouth TKAC^H 
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pr >tirar»i- Ir: tht i TK^Cfi ^\>^tt'»n it»r everv homework assignment 

yr 'urarTi) {h*r»- a ( <>rrr'-f)nn(iin^ srt lA proj^rdm'* designed to check 
?h*' -ludfn**" r'ttorl hini in (ifhugging, and po.t a grade for his etforl 

i'l a tH» U ht'ii rjt >s(iidt'Ml t V pes \ \\t^ ^v^ieri) < onimand TEST under program 
w itiif ROO'J 1 mr example, tlk' TF^CH monitor railed. After making 
-<»rnr nu)d«h( atmn'- In ihf •student''- Bd^ic program, the TEACH monitor 
appt tJii^ jt a- d ^lihrnulinr [a ttie ROOTl located in the special catalog 
I hr fntjrr pa< kai/t* then executed When execution is complete, the 
1 K A(iH program vv ill fjave [)o^led d grdde m d file along niih the student's 
aipfia t (.<jt' fhf fiat*' the sppc itic error made, and the time The grade 
n«»>ivt'd «if'p. (;r) the io^^K of thf TF.A(]H program which determines 
nfjat { <>nd}tu»o^ vst^re ( rrated b\ exer ution or ( dIK U) the subroutine which 

W Iht ^tlid»*nt'^ pfMi/ra!!! 

\\\ i-vj},oiinfnt evdiiiation --N^tfrii like TEACH system is oot 

dfpr'oder.t mo nhal <\alu'jtes SperiJic^aiU. il n^ed not be designed to 
♦".aloat» («irofojhT [)rn;^rdrns Tht- onlv real requirements are that the 
^tud»'ot'^ mIot! hv ()[)}MU\p}\ measurable and that he he able to access a 
pr<iiyrani !»< i-\jn]>n*- his nork I he prc.'gran! which does this may simpiv 
rxartiu'e .ivi ^rad'' the sUident's eHol"! or it ma\ pr»)\ide interactive 
t_nndafif t 

\- a >'at•'^u.l^d a^aMj^j ihr \n^> or destruetion of a student grade m 
nieio.ir, ail -tudrnt^ v%ho re«'eive an A nn the a^Mgned program after 
tvpm^' ' ! arr pruif* d a * r«"( eif)r' trirlhai A An example of a typical 
Jf WW f)n.t^rarn mterartnn shnwn a- Figure 1 

1 t^^ exjfiiplf in Fi^ur<' I lilu^lrat*" an "rmr on \hr part of the student, 
flif retript sti dja^^i^^'^J" rorrei tjon of th* err«*r, and ultimately the 

♦ ^ trdinj^ nt a ^ riTU n if < eifa \ rev i#*h ot thf err{,r exits for the students in 
Mfh-'s ^«,n<ir) < an be enlightening My\be an expianatn»n wasn't so clear 
iit»T all 

I)i«nn^ Mi» ^ai! nj H'7 I. iJ#*.Jn ^ offn #- staff are vuieo taping an entire 
' - ufsf , ji. .1 111 : ^tano.'rd V.S niuiule l-r ture p^rn^d format, b;'l rather by 
-nbieft matter ^h<>u!d ^hf student rcfieatedlv have difficulty with a 
« - .rM rp; likf {i "»[Mn^. <>n» o{ In^ di jno^iK ^ would dire( i h',m to review the 
appln ahi» tape I be same t- 's an" invaluable to the hospitalized 

'-tndf'nt lU \ j''Hn)i* I'tMn tn lb» • >per scrpjen' e, lie ( an keep up with hi'* 
( Li^- niat»'^ 

Xn-.th'T stih-\-*ern aid \u the writ«r^. grading, reeording, and 
in,tU/m^ Ml <^ui//» ^ jT3v-*n Fnr ari\ rnullii)!* ( Iu-h e qui/, once the number 
nt jpjf'^dnn^ is >-ialed, it wili raruiornlv select the ^penfied perrentage of 
'piestKin- ♦mm ■-per itu'd hies i<in(urrenth preparing an answer gauge 
(Juf sth.n^ ( an be liltMi b\ (oniplexiU or b\ subje(| matter The fiK into 
whn h vh» qiii/ was sh.r,Mi / an then b< pnr.ted out. one page at a time, ou 
dift»' ti»ats iipo lb* tfjftvpe F^ndii's-, unnpn- (pn/zes < ari be thu*^ 

Er|c 



jj^ h j,j 
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[•'•Mihatk to th* I'l-trs.iur ,^ iNailaljli ir? fitjr!\ (nrfti^ [\iv rnn^t 

r.-'ir.{ *-}ioij|.! Hit' 'n^!iu,'Mr .triU t<« noN* v,f)i<h ^Mid^'Mtv ha<l 

iroUM^* VMtf) on» (jij,/ t r .1 < ofnlini li. »r, t,f ^|iji//f - 'if < an luinl- '*r) 



[• t.'ffn ii, tri 1- :\.K ),»)t'rM}! r»l!ah»ln» n! m,, H"r.'\\^*n'' '> a nl 

'tit - {rt (|UM!i hj!l jhti Iff rt,r ntii! -i'lrt,}.- h Ur '^'r< v^-nu i dh> 

li i I'll* -K^r*'] t'f'\ ir ,!,'!!' ;r !.-<f'tr «j.fa'rii< ^f'-rj^" jh' ' ati-ifi 
'1 • rt'M.j lit - i ( r i^r, , fi-nh iM jfi' St,- .,| vMfti, !itt'«rrii..ti->n >tnrr.i 

: 'M i'l- .M ! . ir i ^ |j n> ' ^-,ir . If} • a-t - y% h» r* ^ (lUt/ ^Td\\* - ha«l i<*'< rs 

• 't i } \ ^ " 'j } l.f \ IT' - J • V * f|t ff t . \ h w'' . U'l- . * ipt- d^^■ 

-^ r , . « - - ^ M» ^ ! T!, . A , ,' K , - - , j>) r, , f, . T,!f • , j [ . ♦ V, . • •) i i-f >j il JIM' ''"^ 



CONCLUSiO^ 
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TK'E COMPUTER AND THE CAMERA: 
CAI and CATV - The Missing Linl<? 



by John J Hirschbuh! 



iNTRODUCnor^ 

T' 1 J I - 1 j. ' <i, 1 • 4. r , r ^r-l^r.' 
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A POSSIBLE SOLUTION 

* ■ • f • J', ^ ' ' .V f , t • - = 3 r a 'ii-k f» Im.'J. tr- f.n^'ldj^it allv arri 

{ -Ml- .'1. J [..I' ( v.iil' .pM"u<Mn tali ,,f iht full 

I ^ " !*>• , 1 * .--H ■ '\ .i ' > vhiffnit-k I- an vlva vkh'»vf 

.i- r -iMi-i'i i • • h i '{'^H? It ttrjir t -r fju-Ml. t-- \^h</ an- 

.»'-,» i y. ' i' N ' i* t'f'i^ f?t - 't ( . ^ * * \ ! \ -\ ^^f'rn- rri dkf knov> ri tu 

I-'- 'f. r etc 'tt'^ "ir— rit: K'lo'' iji- Ji itrtK Fdut at*»r^ 

. ' . ' > . \ • . . 5 1 ' 5 r . ■ th* in al - rn "i in-' »",i< t.ttrj .1- lon^ a- 

' -• ' ' ^ *. - 1 ,,'r^ - a M il '."'i ♦"iu. ^^ hat i- 



FILLING THE GAP 
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^^E CO*^Pv)'b^ AU: TmE camera 89 



' 5' - i if } »^t^v U< k -i-rnt' .it 'h^ -pnniau-U) that 

• * f'-v.i' * ;h' ^v-lMn: Ka-i it^ 'iv^n Dlrra. live 

• " ' i 'if' I ' 'u. . t^f .r--ion- af'* avana[i!<- {'J a -{u'i^Tit 

~ ^ " ^'j' ' ♦ xpl'/T* hi^hf r it-arnin^ a*ti\;{!#'^ 

'i.** s.""' 'ft i it tS' -»'i-iMil ha- r.fjf Ta-*^r»'«J thr 

' ' ' 5'^" ? I r • -^--h ri-. vsf'K ^ nia^^ U[) a ^l^nifirant 

■■ ' ' ' ' ^ ' ^ - ^ • . .:-;f. 

• - * ^ ' ' ' • V, r A = • ^; ^ ' t ■ >.M«' k:i w i' dg'' «»i 

' - ' " - A ! ^ ■ * ■ J ■ * ' f' -if ' ' ^ 1 h t - ra^ • fi |.la' ' 



5 - } ' ■ ' , - - " , - r -.^ » 
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' ''r< : S' 1' iTM'' i/ art h''rriM> 

' ! * ^ r ' , Li . » - w , ? f ) • » M • . i ! 1 ( a ' I n a 1 
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' * t' • I * ''i t!''! T* t. i ' 1 i i IT' t f |, , t f !. ' 'r- if - -t'l'i' 1* 
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*4 A''''''.':T Tf-tt M'bSfN(gL!NK 

* jn-titiihofj i S^'.fr.-n, al iriH }»ia«iMat rt '^rar( h into thf l^'arnmg 
i,r. , , V .,i j/ri>!ii»- U'<i ni'iiv hluaU v^iH l)r undertaken Tfje oprratjoi:^ 

• 'h' 1 K( vmH hr » ourtinialt 'j with ali other uri!\er^il\ functK^n^ so thai 
t t ' .iujir'.- iiiif lU i t an«i t'\f»erien(*t v»i]| be brt^ught to bear more 

• It tp«l » \\t'i tivrK s,n ih»* t*-aehing-learning ta^'k 
i -'.'T'jhaf \ t'!»' tri.v^H,^ ' 1-^ one ofattitU'ie Th* question !oda\ is no 

••l" r * ♦vs ir» »!'» i^r- in<i urjiv fr-}M»'s I', u^" t*'< hn"|i»jj\ tor in^tru< iiof)''' 
J - ' ' ^ ir, V r^e pro. i>* 
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Part III 

Computers and 
the Learning 
Process 



Chapter 10 

COMPUTERS AND THE 
LEARNING PROCESS 

by John F. Rockart 




In orih-r t() f'u ^ 'i-^ iu)\i.iv{ -A rnniputrT> (Ui Irarnm^?, it i*. important 
uh.i'T^tdn i thf U-driMT]^ prn* r.^. thp manner in which pt ople obtain and 
a-irTntaif kn.>vv|twjaf Orjf- mu^\ havf^ a working mo'icl of the learning 
pr« . rs^ it orj*' |n tf dr^i^ri ' nmput.-r sv-.tt-ms U) a'^^isS it 

F \.T\on«' -luf- ha\r tmplidt mo.irU o* what I»-arnin^ is, and th»T»»f( re, 
f."w f '.tpput^T- <aii a--iv{ {hi- f>r.Kess Further, f-arh um-s his or h#^r 
It ai<Mif»i vv[if>ri .ir-,j^jiin^T ^.>mputer «vst"rn- to ^ts^ist leariup;/ Thf 
r-ai ntt'.l ,ruhr fjt'l'i !n -1.4. tl;e^( - -HieU rxphnl ()ru> then < an lav 
hirt the .^>^>^urnf>tJ<!f*- iipnh v^huh I; ba^es t 'le f undanieni|iS dt^si^^n nt 
' .>Mipo»»T-ha-^» d i'-arr"ou .n>!s Mir-^* aftsij m pt ' nis. af*- • ritu-jl iat }he\ 

^ !i.'{|»!HMrHl\ intlu.'fl.f [\,r Up*- .ij f>x,t' I h>r[ n| ihr imif)Ut<T .^'oK 

1 hi^ 1 Nai'!.-- j.r* {•f'- "oriH- * n!)f p.j>. thai Mi. ha*'! ot{ V1iirti>fj and 
' .rjt! f ,iriu', .1 r*-^u'^ .d rr\ M *A in^ thr })?^ rature ir» the I'f-ld <tt 
'sthL'^^ ,j..|.om{ .jrii-'ii: and i m nj ^ nrk^n^. in ' h< hrld f^ern-du all , 
^ ^' f''^' ' \' f<il ^' .»r- \n ^ \parid*'<l vrr^i'.ii "\ this pafM-}, v^hu h 

^' 'i'J '^'f -''t 1"^ i hir I' ^ pa^M^-, J.Mv'c {.pt-n, ^,11 i>,. avada! h- in 

!• ' a'- J 
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iearninj^ pnvcs.^, while intellfctually rewarding, Ts of little assistance to the 
dr^igrier ot computer-ba'^ed learning aids. What is needed ib an 
operational .statement of the learning process that can be acted upon in the 
deMgri of course materials the design of a pedagogical strategy, and the 
a>sessment of a place oi computer technology in that ^.Irategy. 

A precise model enables one to describe and partition the possible 
.mpact of >an(»us technologies on segments in the learning process. Of 
equal importaiii t\ il enables others to test ami offers conclusions about the 
eiferls of the technology with reference to the stated model. Finally, ethers 
can test the author's conclusions against original models ?f the learning 
process, and determine wh 'her differences in p*»rspecnve are based on 
dillering perceptions of learning o differing perceptions of technology. 

The particular \'ew of the learning process, and how it can be aided by 
Mjmpu!e#s, is presented here not as the 'Vight model. Rather, it is an 
'•\plicil model ofth*- learning process vvhich is operational a*id useful as a 
point of departure from whu h to huild systems to aid e<lucatinn 

THE STATE OF LEARNING THEORY 

0\er the years learning has been considered primarily the domain of 
psychology Since the mid-i880's when the first really useful work on 
memory was published (1) there ha^ been a series of attempts at 
explaining learning phenomena. Unfortunately, many of thfse attempts 
ha* e been at or near the le\el of grand theory and have been in conflict 
with each other A g(/od summary of these theories i^ found in Hilgard and 
Bower (l%6) (2) 

In general, two maj«>r theories of the learning pro(< » have dominated 
tbp field thr(,ugh the last few decades These are known as the 
stiinulus-responM> {>>R) theory, and the cognitive theory. A third major 
iheorHiral dpproac h to learning that of Piaget, has also entered this field 
more recently but will not he discussed here. As Figure 1 shows, the two 
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Figure 1, Basic Differences in Two Major Learning Theories 



major th^Miries ran be separated on three major charact«»ristK^ The 
stimulus.'rsponsc school (perhaps best known through the experiments 
and written work-, (if Paviov ai.d Skinner), suggest that what one perceives 
^ learning is m<*rely a chained mnscular response. In effect, th^ SR school 
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sui^K^^'^tK thai people learn habit- and learn new things by applying the 
closest old .^abit until one fits the situation. If there is no old learned habit 
that romev dose to fitting the situation, one learns through inai and error. 
The n»gnili\e sohool, on the other hand, ( r-^presented by pyschologists 
^,urh ToImiP and Bruner) suggests that what goes on is really a central 
brain pnKe5> in v^hich the learner learns cognitive structures which are 
siiiiiijr to computer programs. NVw things; are learned by "insight," 
whioh IS a process of comparing new situations with old cognitive 
s»rurtures ExactU how this occurs is unexplained. Clearly, the latter 
theor> IS Mim^what* more appealing. Skinner's {1972) (10) wntings, 
which refect the SR theory, remove all free will Trom mankind. But 
personal choice of ihrory, intuitively or logically, is not important. What is 
important is ihe usefulness of these theories in designing learning aids. 

I nfortunateK. it is almost impossible to uhe these theories 
pragmatiralU The only viewpoint one can take, and have explicit action 
flow Imrr it. is a strict SR stance If one does so one is thrust in lock-step 
modp toward the exclusive use cf Skinnerian programmed learning. 
\^h(*ther explicitly or implicitly because of this, much of the early work 
done in the field of computers and learning followed these lines. Yet this 
appr(»ach ^eems far too ?ingle-minded to encompass the entire field of 
learning with the richness and variation which it holds. 

Existing learning theories suggested only gene.«ilized (and/or 
single minded) approaches to technology. They left too few specific knobs 
to turn and failed to suggest specific areas of potential success for learning 
lechnnlngy. They also failed to provide guidance for tb. most useful action 
steps thtit could be taken to utili7e computer*, as opposed to other learning 
aids, by the individual professor with a particular course to teach. Dave 
Koib. a colleague at M ! T . has summarized the pragmatic failures of 
these lhef)r:es well (4) 

'Because of my early psychological training in learning theory my 
first impulse wah to turn for the answe' to these quest.ons to the basic 
psychological literature on this subject To my dismay 1 fouad that, in 
spile of the hl^Th scientific quality of thi.s work, it was immensely 
ditficuit to applv ihi. research on reinforcement theory, 
djM rimmative learning and such to the kind of practical decisions 
invoKpH in the design of university teaching " 
U ork of practitioners in the field of learning, as well as the theorists, was 
reviewed in an attempt to elicit a useful learning model. Five sets of critical 
variables with regard to learning emerged from a search, 
o The stages of the learning process 

• Tht characteristics of ihr material to bt» learned 

• The characteristics of the learner 

• The characteristics of th ' teacher 
^ • The learning erii ironrrient 

rn |/^"^^ '^^''^ categories, the first two appeared most significant for 
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modeling. The last two are ver) complex var»«ihle*- %*hirh are lernblv 
difficult to model. At the lime of the devtlopmenl oi the model, presented 
here, »he third variable was not as %*ell researched as it is at the time of the 
writing of this paper. Therefore, it was not included, 
^^^e model of the learning process presented here %*as limited to tno 
variables which seemed significant, operationally describable, and least 
apt to be changed by the conclusions from the study. These two variables 
are the "stages of the learnirs; process" and "rharacteristirs of material to 
be learned." 

STAGES OF THE LEARNING PROCESS 

The s'^arch for an operationally useful statement of the learnmg proce^h 
is not an easy one. However, one model developed by behavioral scientists 
can be generalized to the learning process in al! fields. 

The behavioral approach to describing the learning process which serves 
as the basis for this model follows the work of Kolb.{4) Reacting !c the 
frustration of the inapplicability of learning theory for the practical 
educator, and needing something to guide his efforts in the educational 
process, Kolb turned to the so-called experiential learning model (see 
Figure 2) that, adapted somewhat, has been used as the core of our work 
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(3) 

Formation of abstract 
conoapts & generalization! 

Figure 2. The Experiential Learnmg Model 

Developed primarily out of the experience of sensitivity training 
practitioners, (7) the model has gained increasing acceptance as a 
framework for the design of learning programs It has been used m such 
diverse arras as education, (5) the incident process in management 
aining,(6) Peace Corps training.( 1 ! ) and self asses«.ment (3) 



• ^ • / 
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In ihi- rii<M|»-l, iHarrnng (onrpivfd as a four stage cycle which 
tfdn-ld!*-- rxjK»rj*'n< mtu n^-n t'onrepts Immediale roncrete experience 
<-»tej, !) is thr uwul to stf.p 2 where the meaning of the experienrr is 
• riib«'*MtMl afnl "uri(lrrsto<i<r* through observation and reflection. In step 

th^-MMsiiM-r^dthm are assmnldU^d into a theory or concepiual basis from 
nhhh nt H impliration-' for at lion ran be deduced. Finally* thesr 
ifnph'atioriN drr le>tfd in the n-al Horld m ne%% situations (step 4). The 
Irsiing pr,»reNs leatj" to a need foi nen concrete experiences and the loop is 
rl..pd 

ft I- importdnt n'jte that th*- -experiential learning model depends on 
ih»- It^driuT undergoing -.ome Kort of experience that provides an initial ^t 
of {dtis ,,r frrhngs a> input to the K arning ode. It is clear, however, that 
rni>M ,.*^Hhat i- learned in rojjege is not based on an initial experience, but 
rather t.n the a. quisUfon (»f new fact** or skills. The behavioral model, 
hoi%ever, ran he grnerahzcd nnhout loo much diffinjltv. In this more 
t'enrral form, the moficj appear** a?* in Figure 3 



Acquire basic new 
knowMgfi, facts, skills, 
procasses, concapts, ate. 



Tes: implications 
of concapts in 
naw situations 



t'mbed nnw knowladga 
through raf taction 
practice, ate. 



Integrate naw facts, ate. 
into axistifig concapts 
and ^anaralizations 

Figure 3. A General Leaminc Model 

The miiMl >tage o! this more universal learning model is the initial 
atquiutinn of hauc componrnts of knowledge by the stud^r!t. Her** the 
learner i^^ expo^en to, and a^ked to comprehend, basic data. skilU, or 
concepts that he put to usr m later steps. 

I he second siagc i-. the "salting anav'* or embedding of thi- knowledge 
h\ the lodrner In *hi- ^tage, the student practices and ponders new skills 
I he Mu'irpt ma\ perform HomeHork exercises to see if he or she has 
^^Jer*.lood the nev. lartv, and hon to apply them. The sti*dent may actually 
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us#- th#' in \he f>f ri«>rrnan< f of a ta'^k. ur ma> mptfU <hinli ihroujjh the 

Thf li*arni*r tht^n mo\es to the third -^tagi* c»f this genera! model, a «ilage 
m vkhirh the ne* ideas asN|«it in the de>el<ipfiient of a ne*» ronreptua! grasp 
(»f the Horld. Thi*» i** an intrf^rating pLas^ in nhirh the student mo^es from 
the rote arquisi.ion of material to it> incorporation and subjugatKin into 
m'»re {rlohal rcinceptual sirurturrs It i> the sta^e in nhich the learning of 
nfv» things p3>^ »jft in ne* uiider<itand{nK Ne*% mental models of the 
uni\#'rM*. «»r part-, of it. are forned Robust piatf<»rm^. on the basis of 
*khirh ai'tion ran be tak^n, are constructed 

The tf"*rinj! of nen conreplual structures i- tlie final phase. It is a phase 
at *>hirh the rvrle js (»f!en hrok«fn in formal. uni>»*rsit>-le>ei education 
h**<aus<- todav there are fen pedagogical mechanisms avilable to the 
^tudeni hy nhich he *an trsi the implications oi hi^ nen umler^tandin^. 
The nchne**^ of th^ learning pror t-ss |t broken, too, as nen coneptual bases 
ar*' learned, and then -.tnred anav to gather du^t. Stage 4 i** clearly more 
often reac hed in cour^^e** run ai(;ng experiential line*^. such as "executive" 
program** or <*ourM s alio* ing accp*.s to a p^^eydo real-H»irld en>ironmeni, 
\ia ^tmulali(>n modfU. 



THE MATERIAL 
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Thf s^Tond majo \ariahle con'^idered in our learn» .g ..ode! is the 
matprtal Man\ different caiegdrizatioris r^f material can be pre«ieiii d. The 
prrjhlem to proMde a ^et lha! is meanmgful throughout most disc.plines 
and that can be utdized to describe each learning area in an operational!) 
UM'ful Ha> One ^uch rategc)nzalion commonh used in the learning 
literature applicable to \ariou*- di*-cip!ine«* and uv^ful in it^ description of 
iheir material 

• Faris^ incliirbng d»-fmitions and other ba'.ic information relating !o 
<-pec<fic single Item** or idea** 

• Skdi^> including both pHK^edure*- ;:nd rules and their applications 

• Established canceptL, h#-|| a«» oth^-r theories. h\ pothers, postulates 
or assertion*- thai ajc enough established t() be of no intere'^t tci 
the nirren! researcher^ m ihe field "Con* *'pt»»"* us#- "farl«»" a«- ba<.ic 
building blocL«» in con^^tru* ting the concept 

• hrtpntter iiPTKfpts. including no! onU recent de\»lopments but aUo 
long-«»l4nding i«»s{i»'s nhwh either ha>e n'lt been. ;ir raiinot be, 
r» so|v**d 

For an\ particular '^our' e or depart men!. thi«- hreakdonn of material can 
*'a«»iU br further diMded (!atpgor\ 2. skills ran and perhaps should be 
brok«'n dovfi into «»e\eral highU di«»trinct t>pe«i i.f <*kill« Indeed it is 
neiessaT\ !»> ««ubdiMc|e these categr>rie*» further **hen tiealing i^ith a 
partK ular . ourse Hov^oer. across r{»ur*»e*» and departments, this four- part 
r*ategori7ation M'r>es as a good \ehich- for understanding the applicabilHy 
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of terhnoloj^) to particular rurrirulums. It *»as meaningful to several 
roilf-agur-. Hh<» Here able, in a sur\e>, to easily classify the maierial taught 
m ih*'ir lour*^** i»ilhin th** hounds of this clajistfiralion. CtfrtainU ihe 
r»*hh\e empha^i^ on lhe«ie four ral«'g<»rie* of material wiM <ar> with 
particular univ^-rsity department* and nith diffmng degree-level 
program**. This, in turn, %iill meaf that the t\pe of learning technology 
that ran V effertivel> empl<»\ed %«ill also differ from course to course. Yet 
the four rla^s**^ o! material appear to be a reaonahle di\ iMon of material 
t*p»-». 

AN OPERATIONALLY USEFUL LEARNING MODEL 



I hr haHii- ifarnmg modfl. xhcn, ha«» tK»n \ariable*', learning stages a^d 
"lat* rid! rh^-**^. that together pr^Kjuce 16 re!!** as shonn m Figure 4. It is 
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thi^ dirrif-n^ptnal htrurtur** nhu h mu*'t he confrontPrJ when asking the 
quf-:ion a- Tf \hr romputer fit«» m th** learning prnce^ss. The process 
inv. UrH in jparning m rarh of the rpl!s is different, and the technology 
uuh/f-d inu^t hf fitti d lo thrv- f^iffprence** Thereforp. the rfimputer fits m 
ditfrnng waN*- inio rjj h 'jf theti- <-ell«^; in ^timp n is not \rr\ useful at all 
fudav 

Ihe luridanirnlal propiKitmn thi- KtjggeM- that f>n»* ^^annot think of 
the UM- o| the f<»mputfr in l^arnrng a*' a i^hole viithout doing a great 
di*»ser\i«p to the %arielv of materia! and the romplexities of the differing 
•»tagr«- of (he learning pr^K-es^ The computer must be expected to be 
utilized in diffpr^nl mod^^ in each area ^or each r**!! of the model sho**n in 
Figufp M S<mir cif the fpjls, arr almost ^mpregnablp fcy computer aids to 
l#*arning rurrentU au',!iahlr Others are ripe for differing typeii of 
rtmputer a^^-^iMan^-p to the learnii)^ process 
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The fnllo»nni5 f>ar^graphs bnefl) nolf thf man\ "learninj^ aids" 
available to a^si^! iea/ntng, anaUze the learning demJin'is ^-f each of the 
relK of the irarning model, and then attempt \o mat'., the appropriate 
!echnol4)g\ to thest demands In thi*. paper, berau^re of spate and time, 
thi^ done in a \er\ -ursor) maruier. For a fuller explication th** reader is 
referr.'d to Sroll-Mort on ind R(Kkart-(9). 

Learning aids It \^ clear that todav 4 large set of mechanisms are 
available to assist learning These include the professor hHo can lecture, 
lead a r|a?.s discu^^sjon, etc., books, video tape; and computers which can 
be used in tutorial m^ide. fcir drill and practice, for gauing, or for 
MmulaMon Each of these mechanisms can be rateo for effectiveness on a 
well-defined set of attributes. For example, some mechanisms are 
econom ral ^.er fact pre^^ented Some like text books have the aMribute of 
decentralized availabtlitv. Computers jn most '^a^c'i todav do not. Other 
attributes j;urh as emofonal impact, scp»<jrv impact, the abilitv to 
telew'ope «ime, are possessed to a greater or If s*,err^xtent by each learning 
merh^ni-^m K ^et of suiern of these attributes are defined in Table I . 
« 

Tabie 1. 

Sunnmary of Attributes of Learning arvd Delivery Mechanisms 

I Content RelaL i 

1 Ability to telescope time 

2 Ability to present structure 

3- Provision of a rich environnrient 

4 Ability to provide lil-structured materia! 

6. FlexiDility for adding rww n^teriai quickly 

6 Support for the learners' structured, clerical tasks 

7 Support for unstructured data mantou'ation 

J I User Related 

8 Degree of ?earner control 

9 Abiht'. to adiust to individual learner needs 
1C Ease of use 

I I I Communfcatfons Related 

1 1 Amount of sensory impact 
^2 Amount of emotional impact 

Degree of learner feedback 
14. Ability to access data or corKepts previously learned 

IV Economics 

15 Low cost per data item or incept 

16 Decentralized avilabiltty 
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^Learning aids available m 1974 vary widelv along man> dimensions with 
l^td to each of these attributes The major learnin({ aids and our ranking 
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ofthfm on each of the *>ixleen attributes < where 1 = high and 10= low) are 
shown in Figure 5 
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Learning Demands of Each Cell. The matrix shown in Figure 4 suggests 
that each of the 16 cells are -omenhat unique and thus that the type of 
^•arn«ng that takes place in each cell requires differing typej, of learning 
as-istance. Just as the learning aids notes above have different attributes, 
the cells of the learning matrix need different types of learning assistance 
and must be matched bv the choice of that (those) learning aid(s) which 
best fit thes<* need'^ 

Four examples mav best illustrate the concept of .Hatching the correct 
learning aid Hiih the learning prr)cess requirement of each particular cell. 
The upper left cell of the matrix (the a( quiring of facts) has tno k^y 
learning attributes needs as shown in Figure 6. Because there are manv 
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Figure 6 Significant Learning Aid Characteristics "Denianded" by CHI 



fariK t(» be learned, the learning tool which aids this learning should be 
cheap, and available whenever and wherever the student wishes. Clearly 
the learning aid -vhich ranks high on these attributes (#15 and 16 
from Table I ) is the textbook. Relative to a!l the other learning aids it is 
ricarlv dijmmant at the pre«^ent time with regard to economy of 
pre^-entation of fact** and «jec°ntralized availability. 

Mciving to the lower left rorner of the matrix, a different situation exists 
with regard to the acquisition nf fronti'-r concepts. Here one is looking for a 
learning aid which can structure ill-structured material The dominate 
learning aid here \^ rlrarlv the professor, most probably m lecture or class 
di<icu*^«»ion rrirnje 

Now shift to the Inwer right-hand corner of the matrix. For the testing 
out of frontier con^epm m areas other than the one in which they were 
^^^^^ ^^^^ learner needs the availability of a large data 

ERIC V 3 
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ha>t*, MiethotK of manipulating thi:? <iata base, and a method of trying out 
the ronrept> in a v^fiv Mhich does no harm to anyone. This testing out 
pr(M'e»> has been dolie in the past in the real norld quite often resulting in 
M>me damajre to bi)t\\ the leslees and the testor. However, the ideal 
[^•arning merhanism for ihib cell toda>, is not the real world, but rather 
< omputers and simulation models 1 he Siudent can adequately test out 
idea^ m a simulated norld if he or she has access to enough data and 
enough computing poner The learning aid of choice thus becomes 
n^mputer'*. 

M(ne now back to the sprond ce!l from the left at the top of the matrix. 
In ordrr to embed facts, the learner nee<is feedback, as immediately as 
pos^jbl»\ in order U) knf)w how well he or ?he ha^ performed on answering 
que'^tion-s which test whether or not fine has acquired the required fact. 
Thi*" I- u-'uallv done today through homework. Unfortunately, tRe lag in 
time fr(»ni the pcnnt at which the **tudent completes homework to the time 
one rec*Mves written fr'edback fr »m the professor or teaching assistant is 
often quite long, ft i*" al^o desirable for the learn**r to '^ontrol the homework 
pr»M'e-.s The iearnt-r, fr,r example, might omit imbedding exercises on 
material pre\iousl) learn**d. L'ntier current paper and pencil methods, 
till** diffi( ult to do **ince the learner usualh is required to perform all of 
f he cxtTciM-s given \ computer-based drill and practice interactive system 
in nhich the **tudent i^ tested, allowed to answer, and given immediate 
feedback on the tf>rrectness of an answer, is much the preferable 
mrchnni^m in this cell U ith continuing decreases in computer costs, in 
the relatively near future the Cf)mputer ran become the mecbanism of 
choicK for ernheddmg fact**, ^skills, and so on. 

This di*i< u^^ion of "m tching" appropriate learning aids to the need of 
t^arh ( ell i an he generalized somewhat to develop groups of cells which* will 
bcnt»fit from the *^ame general treatment. Figure 7 suggests this 
genrrahzati<»n. Fj\edi»»tncl areas are shown. Area I learning is effectively 
facilitated b> the textbook. Area 11 best uses either paper homework 
exercises (^r computer drill and practicp as learning aids. Area III is best 
a^^-^i^^ted bv cornputer-ba*^ed drill and practice or computer-based 
problem-soK ing mflhr^ls. Th** area shown as IV is best assisted through 
c(>mputer ^^imulation or games as ihe arguments suggested for the lower 
right hand corner of Figure 6 have nolpd Finall) the area niarked as V is 
he province of the professor 

NXf here M)me of the cells are overlapped bv two or more general areas of 
learning as'^isiance or left blank, multiple learning aids are po«»sible. 

SUMMARY AND IMPLICATIONS 



In this rhapter a generalized model which matches varying learning 
aid*, to 5he needs of the learning process has been presented. This two 
O .inahle, 16 cell nnxiel !)f the learning process has been useful in the design 
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ot i-^mrsen and in the rh'nif oi learning aid<^ h* issist students m 
« ninprehendirig varving ^yp^^ *>f material at varying stages of the learning 
f»ru< esv ^8 ) The mcMiel ^»uggests places where the computerdominates as^ 
learning did. Perhaps more important!), it also suggests places where 
oth»*r learning resources dominate m the learn»Tg procesj. 

The niodrl presents, therefore, ar* explicit recommendation of the types 
nf rimiput^r-based learning asMstanc* which shoutd be alloc^led funds 
lron» ini reasingn m arce higher education dollars. It further suggests that 
1 (»niputrr-ha**ed tutorial instruction (better known as Skinneri£n-t>pe 
prugranuned instruction) whi'^h is usualU used for the transmission of 
far t- should not hv a priority area for the allocation of funds at the present 
time (There are. of course, exceptions to this rule. One is in casts of an 
exceptional need to motivate students, such as in the case of retarded 
siodents. or thr nt'cd t'» rapidK assimilate particular vocabularies,) In 
^ent^ral, h^^v^eser, cnmputpr-hased tutorial method*- suffer greatly by 
<- unparisnn with traditional textbooks for the acquisition of facts. The 
n-odel Is therefore in conflict with much of t»)dav's government funding of 
J tinsputer-basrd learning aid**. 

However, a survev ol computer ust» to aid learning in higher education 
m -late of Mas^-achu-etts suggests that where profesvjrs are voting with 
their in-titutions' own dollars, thev are in heavv agreement with what the 
nifidel suggests (9. Chapter 7) Tn. re are virtdally no tutorial programs 
hrnig utili/e<i which were deve!»»ptd through non-government funds m 
Ma--arhusett- Rather m'^nev ^•^ being ^ipenl to support co ipntep-based 
ani- {r. i'mhed ' ririli and prat tfe programs) material, intefiratr ii^a»enal, 
and all<»w -tudcnt-^ to tf*st ldca<^ in imulated or gameed environments 

An explu It -tatenifnt i»f the Uarnir.g model that underline^i the use <if 
<<»mputer svstemo to aid education is useful alone, h is helpful, eveii if 
<»n« ru'ver tou< he'> a » omputer for the insights it provides into learning and, 
tht-rrfore. Te.i' hing On the other hand, it can b^* even more helpful in 
sp< ( it-, jne the i Mrri*ri irr>ls to ass;«» learning and particularly in aPoca g 
inrrf-a-ineU s, arr** hij/her »-duta!ion dr llar'N toward arras where the 
( onipuff r .\u i.i- m| th*- rn »-! helff u\ assisting the le .rning procr^- 



^ H.it'Hrj I--..,. |{ (, r-l.M, \\ Sn* ' thrones ni Iraming M -i Ap| Ji-lcn 

i Ki'f Hi. Ihr Sr',* Ui^iiment U ,.rkshop ^rufrurt'in Manual fVa* r f«»rj,«. 
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Chapter 11 



COGNITIVE STYLE AND THE COMPUTER* 



by Robert Doktor 



The concept of the two cultures defined by CP. Snow is familiar to 
many. One culture is logical and analytic while the second culture is more 
holistic and global. The first culture is concerned with symbols as the 
vocabulary of thought, and the second culture deals in pictures and forms 
and body movement as vocabulary. Most scientists, mathematicians, 
wordsmiths are members oftrhe first culture; most artists, craftsmen, and 
dancers are members of xhi second culture. 

Research on cognitive^yle indicates that there are two cultures within 
'•vtf; ne. Psychologists have identified two global modes of information 
processing and demonstrated that both modes exist in almost all people 
concommitently. The psychologist calls these modes of informction 
processing cognitive style. 

The first cogn»tivp style which parallels CP. Snow's first culture, is 
characterized by words Mke analytic, -sequential, linear, verbal symbolic, 
field independent, sharpener, and converger. The second cognitive style is 
characterized by word? like intuitive, heuristic, non-linear, global, 
wholistic pictorial, spatial, leveling, anr* divergent 

This paper is intended to bring each rea to a fuller appreciation of the 
characteristics of these cognitive styles 
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CEREBRAL COGNITIVE SPECIALIZATION 

In what folloH*i, ihe author has dra^n heavily on the Hork of Robert 
Ornstein and his colleagues. 

The cerebral cortex of the brain is divided into tno hemispheres, joined 
by a large bundle of interconnecting fibers called the ''corpus callosum/' 
The left side of the body is mainly controlled by the right side of the cortex, 
and the right side of the body by the left side of the cortex. 

.Although each hemisphere shares the potential for many fi»nctions, and 
both sides of the cortex have been shown to participate in A'ost activities, 
in the normal person the two hemispheres tend to specialize. The left 
hemisphere, which controls the right side of the body, is predominantly 
involved in logical analysis especially in verbal and mathematical symbols 
and appears to process information sequentially. The first cognitive style 
resides here. The right hemisphere appears to specialize in holistic 
thinking characterized by the term intuitive synthesis. Verbal ability here 
IS quite limited. This side of the brain is primarily responsible for one's 
orientation in space, art.«:tic endeavor, crafts, body image, recognition of 
faces 

Right-left specialization is most apparent in righthanded persons. 
Lefthanders, who are about 5% of the population, are less consistent: 
snme have reversed specialization of the hemispheres, and some mix their 
sperislizdtion and have, for example, language abilities in both 
hemisf. "-es. It is interesting to tiote that in young children, both >ides of 
the cortex seem capable of either area of cognitive specialization. In fact, a 
young child who suffers brain damage in the left hemisphere often 
develops language abilities in the right hemisphere 

What IS the evidence for these provocative statements which seem to 
geographically pinpoint cognitive functioning? For-more than 100 years 
neurological evidence has been gathering. For example, valuable evidence 
has come from the study of people whose brains have been damaged by 
acc ident and, more important, from the resuhs of surgery performed upon 
them .An excellent review of research on this topic is available.( 1 ) 
Scientists at McGill University report that right temporal lobotornv 
severely impairs performance of visual and tactile images, whereas lelt 
temporal lobe lesi{)ns of equal extent produce no significant visual or 
tactile deficit. Further, the McGiII team reports that lesions in specific 
areas of the left hemisphere are associated with certain kinds of language 
difficulties Verbal memory loss is associated with lesions to the left 
temporal lobe Musical pitch recognition has been associated, by the 
McGiH group, with the right hemisphere 

Even more interesting is the research of Roger Sperry of the California 
Institute of Technology, and his associates with human patients treated for 
severe epilepsy bv severing of the interconnections bctv^een the two 
^^.rebral hemispheres, effectively isoljjting one side from the other. The 
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hopi- ot sur^erv v,^> that v^hrn a patient had a seizure m one 

fifini-'phi the other v^oiihi suH be a.ailahle to take control (»f the body 
dfid ini/est the proper mrdiration or inform t^^- doctor of hih attack. In 
dav t. 'dv hvMj^, the^e ^plit-hfain'' people exhibit almost no 
dUr -ruahtv Honevf-r, Ro^er Sperrv and his associates have developed 
rnanv subtle tests niiich uncovered evidence that the operation had clearly 
separated the specalized functK»n> of the tno cerebral hemispheres. 

U a pati»-nl felt a penc I (hidden from sight) m his right hand, he could 
vcrballv describe it, a> nouid be normal But if the pencil was in his left 
hand, he ( (Uild not describe ii at all Recall that the left hand informs the 
right hemisphere, •vhuh does not posses;, anv capability for speech With 
the cnrpu- caliosum (ut, the verbal (left) hemisphere is no longer 
(onnected to the n^hf hemisphere, the verbal apparatus literallv does 
ni { kiU-H nhat is m ;he left han.i If, however, the patient Has offered a 
selc(lhin(d objects -uch as a kev, bo(,k, or pencil, and was asked to choose 
the prrviou-lv given object nitli ih* left hand, he or she could choose 
corrrctlv, but could ro\ state verhallv jlsI nhat he or she was doing. 

Another experiment tested the lateral bpecialization of the two 
hemispheres using \i-nd\ mput The right half of each eye sends its 
oiessages to the rip.ht hemisphere, the left half to the left hemisphere. In 
this experiment the rd ' heart" v\as flashed to ihe patient, with the 
he" to the left of the eves' fixation point, and "art'' to th right. 
Normailv a person nere asked to report this experience, one would say 
that one sd\^ "heart '* But the spln-hrain patieiits responded differently, 
depending <in nhuh h»'m sphere Has responding. When the patient was 
a->ked tH nam" the ho'-q jti'>t ;"-*'«*rn!ed, he or she replied "art," since this 
as the p(,rtif>n prf^ject^d t(» thf left hemisphere, nhich was answering the 
f|ut m \X hen, h-wever. the patient was asked to point with the left hand 
lo one ni two cards on which >sere written "he'" and "art," the left hand 
pointed to he " The simultaneous experiences ol each hemisphere 
seemeti unique and independent of ea» h other m these patients. The verbal 
hemisph-re gave )rte answer, thr nonverbal hemisphere another 

Although mo*^! righthanded people* write and draw with the right hand, 
m<>st can to some extent write and draw with their left Afte.' surgery, Dr 
Bogen tested the al^ilit of the sphi-hrain patients to write and draw with 
♦'ither hand The abibtv U) write English remained m the right hand after 
surjrerv. hut the hand robld , o longer draw very well It seemed to have 
lo' I Ms abilitv work m a relational, spatial mannei. Giv?n a square to 
(opv with th» r»^rh| I arid, the paJient might draw four corners stacke d 
together he or she fould draw onl\ the corners, the hand seemed no 
longer al le to hnk ihc disconnerted gments The left hemisphere, which 
rf.ntrols the right hand. <f'vms to hi able to operate well in an analytic 
manner, vei pMorU in a relational mode fn th^se patients, the 
performance ol the left hand reversed ihat of the right The left couid draw 
^ d ropv spatjal figures, but could not cop> a written word In the 
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-|»lil-hrajti palienlh. the r»ghl hemi^^phere ran understand some ^lmple 
*p'*erh. lh(»ugh it ha** no raparilv for \erba! expression. Dr. Sperry's 
re-«*arrh ha** not >el indicated vsheiher th«s is an artifact of the surgery or 
nhethefil repn sents a rudimentar) ^lght-hemI^phere capabihty in normal 

p**npU* 

Spht'brain surgery mo*it dramatically dehneates the two major modes of 
r<)gnili>e style nhirh seem normally io coexist nithin each person. One 
^\p»Tmient nith the split-brain people has also indicated that (heir tno 
hemisphere'' < ^n '^iniultaneouhy process more mformation than can those 
ot a normal person. Dr. Sp**rr\ Hrites of the effect of the operation in 
human^ "F\erythin>j ne ha\e '^een so far indicated tha» the surgery has 
left each of the>e people vMth tno separate minds, that is. nith tno separate 
spheres crmsciousnp'^s. . \) 

Kerent re^^eanh Hith normal people has confirmed much of the 
neurtJ-^urgical explorations completed on brain-injured stubjects. 

if th»* right hemi*»phfre operate*, predominatly in a simuhane(/U« 
manner, it could integrate Hi\erse input quickly. This mode of 
mformation-processif.g v^ouid be ad\antageous for spatial orientation, 
%%hen the per*»on mu'^t quickly integrate \isual, muscular, and 
kme^lhethetic cue* in a carefully cfntrolled expernne't v^ith normal 
p«ople. the right hemisphere v*as fcjund to he superior in depth perception 
li> the left-(2) 

W hen A idi hislo*** o[m* um*<1 l(t intrciduce information to only the right 
hemiHphere an^l either a non\erhal or i \erbal response i** "-equired. the 
oor»\erl»al r* -|Mins ( onie* more quickly than the verbal one. A verbal 
re-pon^f ret|uire*. the information to he sent acro'^s the eallosum to the left 
hernispiirre^ vshuh takes s<»me time. This indicate*' that the normal brafn 
does indeed make u^e of the lateral ^pe< jlualion. spier ting the appropriate 
area for differential uilorinalion pr'^cessing.f S) 
, Another exp»-nn<eiit vshii h confirms the differential specialization of the 

Iv^o hemispheres usrs e\e ino\ernents as an indicator Ask a friend a 
c|»ie-tion ^uch as. "Hijh do \ an spell Mississippi?" The chances are that he 
or she will gaze off to one «.idp nhile reflecting. Marcel Kinsbourne of 
Duke I niversity. arid Katheririe Kocel, David Calm, Edward Merrin, and 
Hoheri Orristein of the research group at the Langley Porter 
Neur«>ps\chiatru Institute, have found that the direction in which a person 
gaz"s IS affected by th'- kind of question asked. If the question is 
\erb^l-analy tical (such as "Divide 144 by 6. and multiply the ans\%e» by 
7"). n^ore eve-mtiv'-meni** are made to the right than if the question 
involves spatial ,neritatiori (such as "Which way doc- an Indian face on 
the nickeP) 

Kinsbourne has perform**/, another experiment which deserves special 
mention A'^k a friend to balance a v^ooden dowel on the index finger of 
each hand, one hand at a time Generally, the preferred hand is more 
|--|-) l^-adept at this balancing. Ask the person then to speak while balancing this 



COGMTtVH STYLE AND THE COMPUTER 115 



dnHf!. anti Imu- ihe l^'nf^th of tht» balancins^ In Kinsbourne^s experiment, 
anciii); tim** of the right hand decreas<*d, a** Vkuuld be expected, 
-inre ihr addition of a task interfere^ nith performance in most situations- 
But the balancing time of the left hand increased nith coneurrent 
vrrhah/atinn 

The normal brain ctm-UntU exhibits electncal activity, in the form of 
vrrv !<!*» voltage^, a'^ rer(»r<ied at the scalp b\ the electroencephalograph or 
KKC U the EEG i> recorded from both hemispheres of a normal person 
during the performance of verbal or spatial information-processing tasks, 
different "brain-v%ave" patterns result During a verbal taj^k, the alpha 
rhvthum m the right hemisphere increases relative to the left, and in a 
--paiial ta^^k the alpha increases in the left hemisphere relative to the right. 
The appearance of the alpha rhvthum indicate'- a "turning off of 
inff»rmation prore*i*»ing in the area involved. A*^ if to reduce the 
inlerffTence hetneen the tno conflicting modes of operation of its Iv^o 
cerebral hemispheres, the brain tend*^ ti* turn off il-* unu«^ed side in a given 
MtuatioR 

NORMAL FUNCTIONING AND COGNITIVE STYLE 

But h«»%» do thevr Iho modes interr \ in dailv hfe'^ In most ordmarv 
aMivitif's one *5mf>lv alternate^ between thr \y,^} mode*;. «^electing the 
appfopnatf f»n»* and inhibiting the father It i*- nc»t a', all clear hov^ this 
procf'vv occurs Do the iwo s\stem- nrirk t (Hi*inUf)Us|v in parall**!. and 
rnrre.U alti-rnatt* trmtrol (»f the bf»d>. or do the> truU time-«^hare the 
• onlrr*}'' (Jearlv ev^rvtme can nork in both hkmIcs The tno mocies. of 
'■;»»-*"ati »n r <>n\p|pn!»'!it ea* h oth-r. hiif do n"t readilv sub^-titute for on'* 
a»^"!h**r 

VI ithm (ach f^rrsnn the tnn pr lantir-^ set*m tr- exi'-t simultaneousK a*- 
-t-nniruj- j-endrnt inf»>rrration-pro^ ^ -s'ng unit- nilh dilfer^'nl 
'•pi r:al!i''^ Th«Tf ^cune rl<*nce that the modes of physiological 
'»rgani7<ith)n niav be diffrrent t. Xt\f tHt> hemispheres Jospphme Senimes, 
i»t th«' Nanonal In^iiiut*^ fit Ment.»l Health, ha^ found that damag** to the 
lett henu*f)hrr" rrsulf- m »^inte localized di^turhanrc of function, nhereas 
daniai:** tilth-* ritrhi interferes lf".srofanv Hith performance Semm^-s an*i 
hf-r f n w orkers -udied 121 >;»r vpteran^ h ho had inrurred brain injuries 
K% »di-nrr s«.,*rns to indicate that the left hemi'-phrre is more anatomicallv 
-vn lah/cd for *he di'^rretf. loc information-pro< essmg underlving logic, 
and »hat the right hemisphere is more (iiffus,«lv organized, nhich is 
ailv aniasjerm-^ ^^'^r t)r,f'ntation in -^j .ice and ff>r other '^ituatujns nhich 
require s.niultaneoU'« proressing of mar.v inputs 

It e^ ihc prdaritv and the integratiori ot th*'s«* tno modrs of cognitivt* 
sjvh', the ' ompl^mentarv workings of the analvtic and the intuitive, nhich 
underlie nv i!»/alion's high<'st ac hiev efiients Honever, it ha*^ often been 
Q K ed that some pf rsr>ns hahituallv prj'fcr one mode over the <»ther The 
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e\(lu^i\fi) vcriial. lo^^. a! M tfnti-sl rnanilVst'' a dominanct. and nia> often 
f'»rg»»tand »»\#»nd«Ti\ another ^idf. he or -.he ma> find it difficult lo ork in 
the d^ea^ of the right Hemi'sphere. m art, rrafts. dance, sports. But thi<* 
other mode, although le*-- logical and dear, is important for rieati\it\. 

f)emand*« ol environment, in particular, one*. %*{»rk or orrupat'onal 
environment, bomhirdsan individual nith ta^ks which are, b> their \er\ 
nature, more easil* and ef!ecti\eK coped with through logic and the 
anai\tir left hemisphere st\if» (if information processing rather than ones 
sectrnd cognitive M>le. Thu*. it is a Darwinian mechanism which tends to 
pu-h most pej.ple in give predominance to processing information the 
cognitive of the left hemisphere. Others, who are in Snow's «iecond 
rult ure. functK>n predomiiiatelv with their right hemisphere when 
pr»H-e^sing information. Their cognitive st\le is holistic. irUuHive and 
n«»n'\**''h^l 

TAILORING COMPUTER USE TO COGNITIVE STYLE 

^ hat are the quf^tions raised for thp u^ of the computer in education 
b\ the exisienr#- r,f two c<>gn*ti\e *.t>|p*. and the apparent divergence 
between indivMjuaK mth differing predominate modes of information 
pro^-fs^ng^ \\ leaM fue categorie*^ of questions are apparent. 

• Interaction be-lwren the varn^u** modes of CAI and mdividual 
c(tgniti\e stvie predominance?. 

• Introduction t>f predominateh intuitive and holistic right hemif^phere 
faruitv to the u*»e of CAI which has been developed pnmarilv bv the 
left Mrnnspherr culture 

• Rejatir»n 'd teaching and learning computer programming to right as 
Hell a«i left hfni'jphere modes cd information processing. 

• Difricuiliew in maniging •^faff in computer center*, who ma> have 
fj)fferent cognUi\r sule'i of thought 

• Implication** for personal growth and development as fullv 
functioning individual^ 

In the fir^t r ategf)rv. questions should be addressed to the use of the 
computer in education and In the different cognitive stvles of learners. Of 
thrrr modes of CAL tutnmal. drill & practice, and simulation, clearlv 
'-imulation. pros ides greater c)pportunilv to exercise both tvpes of 
c;)gni!i\e st\|(» Howi'ver. in a different form drill and practice CAI might 
be u'-efiil in nglit hemi*iphere education 

Quest |on«» in the -erond category seek to improve interaction between 
tiesigners ot computer aids to education, and the* faculty of the 
department*^ of th»- uriivrr*;ity thai are predommatelv right hemisphere 
f^^lent^d such a*, art, sculpture, music, or dance Might faculty with 
di!ferent predominant cognitive siyles not only be speaking a different 
^ language, but prorrv^mg the mfr^jt language differently? Even if one had 
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an appr«>pnatp LK\ u^^g*' for them. hi^H jj^^^-. ont romrpunuate !hat u<agf 
at rnss ri)gniti\«' -t\ie diffrrenrev''' 

The third t ategorv rro\fs the ftx-u.s of questions from the univt- rsit\ in 
gf'neral mto the df parlnents of rumputer science and the computer center 
In t# a. hinR projjramminj(» fat ultv ma> be de\elopmg right as neli as left 
heffiisphere abihtirs The author*s research seems to indicate this. If this is 
-o. nhv n<>! recognize a n'i prosper from it*'' Programming is treated in mo>t 
«'«ill#'gps an an exrlu<i\el\ left hefTH.-phere subject. This practice mav be 
m.»re a ri»n>eq'ienf e of our projections than of the character of the subject 
matter 

Furning to the management of computer renters or, one must recognize 
thd! some people are more right hemi*.phere types than others. Should one 
manage them differently? Are current policies punishing them for not 
fitting in when the* >hould be recognized as rare resources? 

^indiiv, e^erwm** mu^t con*.!der the potential of developing both 
rojjnit've stvfes. \re earh of US giving in to the demands of our 
ofrupational environment too ea*iii>' Are we becoming half-people in the 
^-rvire ol effective operation withir )ur profession? Should we give more 
♦-nern*^ to the right hemisphere'^ People can function in both cognitive 
**!v|eN and ran make the two roguitive st>les interact. We can and should 
r<»rT-rious|\ attempt thi--. Manv have come to raise th; logical analytic on a 
p«-d«-Mal ovpr the intuitive i\ nthetic. but unloriunatelv so. But it is possible 
lo rpa< h i»ne^ fullest potential as a student or a professional onU if one 
breaks out of »he pre^^-nt unimodf of information processing and utilizes 
b"!h lMrm> ')f (n^v.iXi\r st;lr. 
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INSTRUCTIONAL USES OF COMPUTERS 

IN HIGHER EDUCATION: 
A Survey in Masaachusetts^ 



by AdaBwtmDmb 



In thr spnng of 1974 in conjunction with the larger research project then 
being conducted by Professors Rockirt and Morton, John Reid ind I 
conducted a survey of computer use in colleges in MftsSAchusetts. Prior to 
this study, the latest comprehensive data available w«s from two studies 
conducted in 1969, and 1967 by C.A, Comstock. The 1974 survey was 
deigned to discover the level of current computer use, and the nature of 
present instructional endeavors. 

The survey looked at all colleges in Massachusetts which were four year 
institutions and which offered a bachelor's or higher degree. In all but five 
of the 78 such schools we talked personnally with instructors and computer 
*.taff Three-quarters of those schools were using computers and more than 
half used computers in instruction. 

Although the distribution of institutions in Massachusetts differs from 
the national profile suggested by the 1967 data since the state has 
proportionately more doctoral research institutions, this does not generally 
affect the usefulness of the data in putting together a picture of current 
u*.age. When appropriate in ihe course of discussion, biases will be noted. 
Se\pr«l general questions were examined and trends were identified where 
possible. 




K dfiti^d lirmcnpUfm of I hit rrtMrrh pttijrrt •ppr«ri lo Compuleti and (he Lemrnug 
Pror^tt in Higher Eduft^n, b> John Rofk«n «nd M»rh«d Sc<H! Morton fCiriKfif 
t^ommiMJon on Higher tdurtHoo, MrCr«« Htll) Mtv 1^75, CI • tef T 
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COMPUTER USE AND FUNDING PRtORtTtES 

^ hat IS the genera) ie\el of computer use and hovv are schools setting 
priorities tkith regard tr) etpendtlures for research, administration and 
instruction? Ver> few general institutions are not making some use of the 
computer. Since 1969 the smaller general institutions offering a master's 
degree or less ha\e caught up to the larger instituticns in terms of student 
arre*»s to computing resources. In addition to the increase in the use of 
smaller and cheaper minicomputers, the availability of large-scale 
computers to smaller groups of users through time-sharing networks and 
other administrati\e arrangements has been effective in making this 
widespread availabilit) pr)«*sible In 1%7, the national stud) revealed that 
only 39 percent of the institutions of higher education in the country were 
making anv use of the computer. In 1974 in Massachusetts the percentage 
Has 73. This data suggests also that further growth will probabK not take 
place by introducing romputer«* into institutions formerly having no 
computer Instead, gronth Hill come from new applications and new 
equipment for institutions already familiar with the technology 

The Overall row in Figure i shons a striking decrease in the portion of 
ct»mput«»r expenditures being allocated to in.struction. The column to the 
far right shoH«* that institutions at every degree level experienced a 
decrease in the instructional portion of their computer expenditures. Two 
pf>*-sihle sample biases v%ere exph>red I ) the presence of large research 
in*»titutK>ns m Massachusetts; and 2) the predominance of doctoral 
institutir>ns Hhf» may ^^pend smaller portions of budgets for instruction. In 
th** fir**! instan^^e, Figure 1 !tlustrate«> that the portion of the budget 
all'H'ated for in<^tructionai cr)mputing ha« declined for institutions granting 
degrees at ail levels. Regarding the second potential bias, the national 
"urvf V reported abf»ul thp same percent of total expenditures coming from 
doctoral in'ititutions as |- 1974- survey found in Massachusetts. The data 
thu** -uggest that !hi»» d*'cline in research reflects the dramatic de rease in 
the availability of foundation and federal^unding for research and 
in»»truction, a«* well a»» the m< reased need for administrative effort which 
occurred as financial control became increasingly more important during 
the period l*>67 to 1974 (Clearly, much greater portions of total 
institutional budgets at all degree le\e|s are being allocated to 
administrative applicatitjns m 1974. 

It «ihould be noted aUo that in 1966 a report (jf the National Academy of 
Sciences (3) found that 20 percent of the total computer expenditures in 
college's were being allfjcat^d to instruction at tha: time, and the report 
predirted that this portion wo^id decreaw Comstork's survey of 
California indicated that in^^t^udion comprised 27 percent of institutional 
budgets in 1968 69 The 1974 Massachusetts percentage reflects a clear 
decline 

ER?c .i.:> 



INSTRUCTIONAL USES Of COMPUTERS IN HIGHER EDUCATION 121 




122 INSTRUCTIONAL USES OF COMPufERS IN HIGHER EDUCATION 



What does this decrease in instruction ' expense mean for academic 
use? Are there fpwer resources available? Although the numbers may 
appear deceptive, the answer is no The 1967 report of the President's 
Science Advisory Committee (4) recommended an average expenditure of 
S60 pej(^tudent for instructional uses of the com puter. The 1974 data show 
that OR average the expenditure per student for instructional computer 
uses in Massachusetts in 1974 was about $17, apparently far less than the 
goal of S60. However, if one takes into account the increase in computer 
power per dollar of hardware expenditure which has roughly doubled each 
year and furth«*r adjust for inflation, today's ^17 provides much greater 
computer power than the S60 per student level requested by PSAC could 
have provided in 1967. 

It is also interesting to note, the numbers of students ^ho mak^ use of 
the co\iiputer. The Massachusetts data suggest that the numl)er of 
students m courses using the computer nationally has increased four-fold 
since 1%7.* 



COMPUTER USE FOR INSTRUCTION 



In discussing the use of computer instruction in higher education, it is 
useful to distinguish between two distinct types of application. The first, 
instruction "about" the computer, involves the part of the university 
curriculum that deals wilh the various aspects of computer technology 
itself. Computer science courses and programming courses fall in this 
category as do many other courses. The second applicai instruction 
"with** the computer, involves use of the computer as an ai<i > instruction 
in courses in all disi^plines. 

In Massachusetts courses about the computer represented 43 percent of 
instructional expenditures, and courses with the computer represented 57 
percent, a clear majority. Earlier studies, %vhich presented only qualitative 
statements in this area, reported that far more of the total expenditures 
were devoted to instruction about the romputer than to instruction with the 
romputer. However, 1974 data show the r_everse to be true now. In fact, the 
financial figures understate the shift to instruction with tkp computer. Of 
all courses using the computer, about 70 percent are rjassified as 
instruction with the computer. 

The discrepancy between tlic percentage of expenditure and the 
percentage of courses with respert to courses about the computer 
represents the nature of the programming involved. Courses of instruction 
about *he computer generally involve simple program debugging at a 
f ontn high rate over the course of a semester 

* Su< <tr«po)«tionH irr bivH on M*Marhu«<«tt«t slud'-nt population o\ national, 

and inHtitutionai popuiafion a<> 3% 
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In the survey of the rollegeb in Massachusetts, each institution was asked 
to provide a hst of courses using the computer which was then categorized 
into five areas* 

• tutormi, CAI, programmed instruction, etc. 

• drdi and practice, using the coy.puter to try out or to become more 
skilled at concepts and techni(ycs learned from another source 

• problem solving, using the computer as a calculator or data analyzer 

• simulation and games, constructing models to gain insight about 
real-world phenomenon, and/or using these models for competition 
(These were separate categories in the original report.) 

• inquiry' retrieval, accessing data bases. 

As IS shown in Figure 2, the primary use of the computer is in 
problem-solvmg, followed by drill and practice and then simuia- 
tions/games. Only three caseL of tutorial were found; two as remedial 
instruction, and one which prepared students for a stale licensing exam. 
Also the survey noted only two instances of inquiry/retrieval from a total of 
1200 courses. As can be seen from the graph, drill and practice, 
problem-solving, games and simulations comprise 96 percent of all use of 
the computer as an instructionai aid in the Massachusetts colleges 
surveved. 



PRINCIPAL USERS 



Figure 3 'ihows relative use of computers as aids to instruction by 
a(*ademic field. b« lause th*' shows use as a percent of courses with 

computer aid, computer science does not appear 



Figure 3. Computer Use by Academic Field as Percent of 
Total Courses with Computer Aid Instruction 



Engineering is ihc Tr.apr user, followed by business, mathematics and 
the physical and social sciences. The ordering of disciplines has not 
w^Pj^^inged during the pasi several ye^s. aJiljpugh the magnitude of use in 
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itrtaiii HrM^pImes. particuldrly busjnt'ss, ih<* social scit»rices, psychology 
and **du(tion ha-* nu rt'a'^ed significanlly, 

'! hi p(*r(»*nt iii students in thr fiflds has shifted somewhar, however, /is 
Fahl** 1 illustrates, the greatest shift has occurred iri engineering, 
nunpuler science, business and mathematics The decrease in numbers of 
cngineer»n^; students reflects the absolute decliDe in engineering 
enrDlbnenls during the pa^t several years. In business the increase is due 
b(.lh to increases m enrollment in this field and dramatic new 
dfvclopnu^nts in ccunputer ap|)lications 



Table 1 



Shifts m Distribution of Students and Student Costs 




FIELD 




Students 


Average Cost/Studu 




1967 


1974 


1967 


1974 


Fngjneenng 


35 


17 


52 


113 


Computer Science 


22 


9 


81 


195 


Business 


23 


34 


60 


36 


Mathematics 


4 


12 


252 


93 


Physical Sciences 


5 


8 


109 


49 


Social Sciences 


3 




69 


43 


Psychology 


1 5 


2 


126 


15 


Education 


2 


1 


91 


26 


Humanities 


04 


0 2 


92 


99 



riicfe ha«- dUn been a relati\e dechne »n the number of courses offered in 
computer s{ icnre. However, even though computer science has relatively 
fewf*r students, its pnjportifm of the total instructional budget has 
remained co >tant suggesting that the new applications being utilized m 
nusm^-s and social ««cierice (outm's tend to be les.s expensive in any given 
Miurse than do new applications m older computer-utilizing fields such j.s 
math and computer snenre Thi'^ hypothesis is confirmed by the data in 
the third and fourth columns of Table 1 which shows the average 
♦•xpenditure per student \ot each academic frld, 1973-74, compared with 
the data frtmi a nali-tnal survt-v of |%6-67 conducted by the Southern 
Res^ional Rtlucaiion Board Massachusetts 1974 data indicate that rost per 
studi nt m sorial snen* f and m psyrhology is jes.s than half the cost in 
engineering, mathcmatu s. and computer s( i,»nce It also indicates a large 
decrease m . os| pj-r student ir. mathematics relative to computer science 
and t-ngMieenng The derrrase in n\ath.»matic-- expenditures may be due in 
O jri to r' (»rgani/ation of comf)Uter science as a separate department, but it 
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may also refieci a phenomenon common lo all disciplines, increasing 
htudent exposure lo marginally inexpensive application. 

Figure 4 identifies the principal userh and types of application. 
Examining the dispersion of computer applications across academic fields, 
one finds that drill and practice, and problem-solving both share a 
universality of sort; almost every field made use of both types of 
applications. In the social sciences and psychology, drill and practice and 
problem-solving applications primariK —present use :n statistics courses 
and econometrics. 



ENGfNECRING 



Or lit & Problem Games/ //tqwry^ 

Practice Sofvtryg Simu/sttons Retrieval 




BUSINESS 



MATHtMA TICS 



PHYSICAL 'SCIENCES 




ijJ1 ttji \ 



SOCIAL SLiENCtS 



PSYCHOLOGY 



Figure 4. Type of Computer Use by Academic Field 
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It IS a'so mt'feshng tf» nott- the apparent universality of games and 
simulations These applications ranged from the very sophisticated 
bu»«inrss, legal and environmental games/simulations to very practical 
applications. Ore school where an electron accelerator was not accessible, 
-evrloped a simulation of this machine 
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Growth in ihe vst of the computer in instruction has been characterized 
bv high actiMty I vel» 6u*sidp of romputfr science and engineering, with 
relative dechneb in use being evident in these latter disciplines. Most 
students involved in instruction with the computer use it to reinforce 
concepts, to practice skills (drill and practice), and as an aid in 
problem-solvr^g. These applications a.e evident in almost all disciplines 
uvj'ig the compu:er 

CONCLUS.ON 

1 lie institutions survev«'d in Massa'' ^.-^etts m 1974 represent a small, 
non-random .sample of American colleges and universities. Extrapolating 
from this sample to d description of all tour- year institutions in the United 
States IS a considerable jump and tenipers the absolute accuracy of the 
data. Howev 'r, wslh this in mind four major trends are evident; 

High Growth Use of the computer in higher education has grown 
rapidlv over the past ?even vears, with administrative uses of the computer 
growing fa^'test of all National!) a conservative estimate of this seven-year 
growth IS an annual rale of about 16 percent In instruction, the number of 
stfdents who are \ Jing- exposed to the computer through courses has 
grown during the same period at a rate more than 20 percent per year. 
Allowing for inflation, but adjusting iur the increase in computer power 
per df)!lar, it is ilear that significantly more computer power is being 
devotrd to instruction bolh with and aLout the computer in 1974 than in 
l%7 

More Teaching H uh the Computer The percentage of computer-using 
courses teaching with the computer is estimated to he about 70 to 75 
percent of the total number of courses using computers. There is an 
evident swing from the use ot computer*- primanl) as a tool to teach about 
the <*oniputer to teaching with it. 

Greater Ihsptrsion of Courses acro^^ Academic Fields. In particular, 
,^)hysical ''ciences, social sciences, business, and mathematics have 
increased their share (»f the use of cf.'mpuiers for instruction 

Bulk of Appluction Drill and Practice, Problem Solving, 
Games Simulations Each r)f these applications was found m mo.st of the 
departments rpporting u>e of the comp»iter By contrast, there were very 
te;* insldnM's of tutori^' or inquirv 'mt'.ev al uses 
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THE FEAR IS GONE: 
A Study of the Adoption of 
Computer-Based Curricula in 
North Carolina's Institute for 
Undergraduate Curricular Reform 



INTRODUCTION 

The 1973 Institute for Undergraduate Curricular Reform (1973 lUCR) 
in North Carolina was dedicated entirely to computer-based instruction. 
Sponsored by the University of North Carolina and designed by seven 
faculty teams made up of experts from everal institutions, the 1973 lUCR 
became a formal study of the adoption of computer-based curricula. Open 
to all faculty from all senior institutions in North Carolina, eight summer 
workshop programs involved a test population of 136 teaching faculty in 
biology, business, chemistry, economics, musir composition, political 
science, psychology, and sociology. A ninth workshop for trarnng 
administrators in derision-makmg for instructional factlutes brouplit the 
personnel involved to a total of 245 from 42 of the 45 senior institutions in 
North Carolina. 

The 1973 lUCR inherited four years of a State-wide curriculum 
development project run by ih^ networf in North Carolina, NCECS. A 
further enhanceme4it was the first year of CONDUIT as implemented in 
NCECS This formal lesi of transportability added a new level of materials 
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and approaches. This historv included over 40 2 day workshops for 
exposing curriculum materials. What the i>73 lUCR added to this 
experience were quantitative techniques, the lack of which was considered 
to be a major cause for non-adoption and curriculum change in the past. A 
necessarv condition for training In these techninues was added: an 
increase in workshop time to two to three weeks 

Adoption of materials and approaches for he classroom by the test 
population increased from 46 to 70 percent a'^ a result of the 1973 lUCR. 
There were no significant correlations between the adoption and the 
environment in times of institutional size, age of adopter, status of 
adopter. Sate support, or facilities (among other variables). Indications 
are that the materials and approaches were compelling enough to make 
them attractive to a wide varieiv of facuhy. These results support the 
hypothesis that available computer-based curricular approaches are 
acceptable and within the grasp of most frculty, regardless of age or 
environment, given minimum substantive, pedagogical, and practical 
training 

DESIGN OF THE INSTITUTE 

I he 197*^ lUCR gave North Carolina an opportunity to involve faculty 
from all of the State's senior institutions in specific training for 
"Quantitative and Computing Techniques m the Undergraduate 
Curriculum This second year of a three year program which has been 
aimed at overall rurncular reform allowed the support of 245 participants 
and leaders in nine programs aimed at computer-based curricular 
reform * Mf)re sppcifK ally, the institute provided an opportunity for a 
formal study of computer-based (CB) curricula, its materials and 
approaches. Enough of the complex problems behind initiating CB reform 
had been attacked in previous efforts in N C. to guarantee at least a 
knowledge of the major factors involved. 

or the 45 senior institutions in N.C, higher education, over half of these 
mstitutions had been involved in a network sharing a computer/* This 
network, the N.>rth Carolina Education Computing Service ( NCECS), had 
been in existence sinre '%7 and had been ar NSF -upported curriculum 
drvelnpmf^n! project sinr.- i%9. Over 40 two-day workshops involving 

ThrWnnrJ Vrar of Thr InMilutr fc.r I ndrrnriduiilr CumruUr Rrfonii North Cirohni 
fundrd bv the Nati')nil FnHowmrn* for HuminitiM, ihr NiOonil Sctrnrr Foundalion, 
th»- Smith RrvnniH'^ Foundation thr ^m»th RifhardK)n Foundation, and ihe Univfrmty of 
North ( erohna 

1 hr IBM VO Modrl 165 of thr Trtanglr rnivermtiM Computation Cr nter A nelwork {thr 
^'»r1h Carohna l-duratM^nal Computinji Sfrvirf) of 60 inMitutinn* f including 21 i^ntor 
iri«!tiutiiin*) u - rrntrr along with thr thrrr owninp ['nurr^itirs — Dukr, North 
O ( iTiAmA at (,h9|.pl Hill, and North ('arolina Statr 
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2300 farull> parlicipanls had exposed a leader population. The basis for 
these material-exposition ivorkshops had been some 3000 curricular pack- 
ages gathered b> NCECS.{I6) Further, NCECS had already benefitted 
from the first vear of CONDUIT and its work toward transportability, (6) 
With this background touching every senior institution in the State, 
regardless of network involvement, a basis for a formal study seemed 
feasible. 

The 1973 lUCR provided the resources to formally study CB materials 
and approaches. In addition, with a longer training time (two weeks as 
compared to two days) it wag possible io add training in quantitative 
techniques lo the exposition of materials. The participants in the earlier 
2-day network workshops indicated that the absence of these techniques 
prevented adoption of CB techniques. Since these techniques necessarily 
come from discipline-based experts, the 1973 lUCR could be viewed as 
testing the hypothesis that the addition of these techniques in longer 
workshops rould enhance adoption. 

In order to test this hypothesis, faculty teams i^ere used to entirely 
design and run the programs of the 1973 lUC^ . These teams were selected 
from both network and non-network experts in hopes of preserving 
unbiased critical design conditions. No personnel directly involved with 
computer renler operations were placed on any team. 

General constraints in the study mcluded the selection of the discipline 
topics and the target population Eight discipline areas were 
predetermined from the interests of the funding agencies and under a 
concerted attempt to eliminate those disciphnes which already had 
significant development (e.g physics and engineering). The faculty 
population v%as chosen with a first priority given to maximizing the 
number of institutions involved 

In addition the selection of faculty participantij was constructed so that 
the participation of faculty would be approved by the institution. 
Invitations were sent first to college presidents, then to departmental 
chairmen, and finally to individuals. All applications requested the 
signature of a chairman alrng with that of the applicant. 

Two factors considered to inhibit the growth of CB instruction were 
considerations behind this scheme of obtaining participants. First, lack of 
institutional approval of faculty activity could provoke at least financial 
barriers. Second, lack of institutional awareness of computer resources 
could leave faculty with no way to implement techniques. A ninth 
workshop for administrator-> was run in the Institute as another partial 
solution to the second problem 

^even faculty conmittees with a total of 42 members designed the nine 
summer programs. Committees were selected in an attempt to represent 
both the public and private sectors, the entire spectrum of institutional 
size, and both the network and non-network environments. These 
O Timittees were assigned the selection of materials, the design of the 
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workshops, the selection of the teaching teams, and the estabhshment of 
an> prerequisites for participation. In addition, the teams gave final 
approval on applicants. 

THE INSTITUTE AND THE PARTICIPANTS 

A *«ummary of the programs involved in the 1973 lUCR is given in Table 

L 

Table 1 

Summary of the Summer Programs of the 1973 lUCR 

Number of 





Length 


PartfCfpants 


Number of 


Program 


(weks) 


and Leaders 


Institutions 


BIOLOGY 


2 


33 


20 


BUSINESS 


2 


22 


21 


CHEMISTRY 


2 


35 


11 


ECONOMICS 


2 


22 


15 


MUSIC COMPOSITION 


2 


'4 


9 


POLITICAL SCIENCE 


3 


29 


16 


PSYCHOLOGY 


1 


14 


11 


SOCIOLOGY 


3 


37 


21 


ADMINISTRATOR'S 


(3 days) 


75 


28 



Each of the disciphne program<^ had as general objectives: 
communication of the substance of the materials selected; trainmg in the 
use of the^^^ materials; training in the quantitative (and computing) 
techniques necessary for support of these materials; and the providing aid 
in the design of individuahzed pedagogy for implementation. Each 
program emphasized general objectives 

Biology { Environmental Sciences). Designed for beginners, this 
program concentrated on the exposure of over 50 small modules for topical 
treatment in several possible courses The topical treatments were 
supported by training ses^ions in programming, statistics, and curve 
fitting 

Chemistry, Under the assumption of a limited background in computer 
usage by the participants, concentration was placed on larger and more 
complex modules than in the biology program. Quantitative fechniques 
included numerical methods, statistics, curve fitting, and remedial 
programming. Chemistry and biology were run at the same time in 
Q rallel sessions with some common treatment 
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Business. The large course segments required to treat the games and 
modules available for business resulted in a concentration on game 
management and understanding. Quantitative method^ included 
statistics, regression, linear programming, and computer programming. 

Economics. Heavy emphasis was placed on modelling theory along with 
pedagogical implementation. Statistics and empirical approaches were 
added to the treatment of several models. 

Music Composition. This boiled down to the training m the usage of one 
large composition package — MUSIC 360. 

Political Science. Run in parallel with the sociology program, this 
session concentrated on survey analysis and simulation with a heavy dose 
of statistics Quantitative techniques in common with sociology sessions 
involved the practical skills of getting data on the computer and 
subsequent analysis. The group split between statistic-* and simulation 
theory. 

Sociology Prartical skills and pedagogy were the principle thrusts. 
Getting one's own data on the computer and usable with independence was 
a primary goal. 

Psychology, This program was designed to train faculty in the use of 
EXPERSIM, a generalized experimental design package. 

In general, the nature of the programs is best seen dv the materials 
involved (see following section). The political science, sociology, and 
business program^ could be characterized as having been closer to the goal 
of producing pedagogical design results in the participants than were the 
other programs. Biology, chemistry, and econorrics had more expository 
approaches than creative design sessions. Music composition and 
P.*»ycholog\ aimed at direct adoption 

K total of 245 personnel were involved, 226 being participants and 
leaders These represented 42 of the 45 senior institutions in N.C. Leaders 
were almost as numer{)us as participants since the instruction was modular 
and under the coordination of only one principal leader for each workshop 
Subtracting the 75 participants and leaders who were auininistrators and 
34 additional personnel who were not teaching in 1973 74 in N C. 
mstitulion*;, the resulting sample sizp of the classroom test population 
reduces to 1.% from 37 institutions. 

Of this test p*)pulation of 136, over 2/3 never used the computer in the 
classroom before the 1973 ILCR Over 1/2 had never written computer 
programs; 78 8 percent had Ph D \ and 53 percent v^eie associate 
professor or above The average participant/leader wa« 38 years old and 
got his degree |2 years before. Participation was not dominated by larger 
schools, the average number of individuals in the 1973 lUCR from each 
in^Jtitution being unrelated to th^ enrollment at the institution. 

It can be said that the 1973 lUCR got the older fa< ullv — thp ones they 
sav are almost untrainable 
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\ rather large interim report of the 1973 lUCR was pubhshed in 
1974 (5) 

THE COMPUTER-BASED CURRICULUM MATERIALS AND 
APPROACHES USED IN THE 1973 lUCR 

The materials selerteff represented what the committees considered to 
bp representative of the state of the art Since each of the committees had 
representation from inside and outside the netn jrk, the material selection 
%*as not limited to network holdings. This freetom also extended to the 
quantitative tecnnique«» selected. 

The computer used ip each of the programs o\ he 1973 ll'CR was the 
TLCC IBM 370 165. From thi:, limitation, it would seem that several 
approaches couid have been passed up Several modules from other 
envirorments were made available for the workshops but these were alwavs 
>mall modules which involved trivial transportability problems 

Five categories of computer usage can be conveniently used to describe 
the CB approaches r ,ived in all of th** flight discipline-oriented programs 
hi the 1973 ll'CR, ^ hile this approach is always too simplistic, it does 
«*ffer the only pr.:,^ibihties for comparison of different disciplines, the 
reason for its adoption. The categories are. 

• ^^ODl'LES oriented to Course Topics From «»ingie to multiple topics 
without integration 

• INTEGRATED COL'RSES^ One or more (our«-es for a discipline, 

• SWSTEMS SUBSETS One or more implementations of complex 
approaches as a subset of a super system 

• I^FORMATIO^ retrieval One or more large data bases 
oriented to *ionie retrieval system 

• SIML'LATIOMS From simple to complex models. 

An example of a MODULE would be a program (and acc<,mpanying 
courseware) that allow*' data reduction for an experiment in chemical 
equilibria Much of the earlier CB curriculum products were of this nature. 
Some compendia of these modules have reached commercial success and 
this level represents the top of the line for this category. 

INTEGRATED COURSES are a rarity but as such allow 
inter disciplinary comparions SYSTEMS SUBSETS are modules which 
have foundations in such systems as super statistical packages (SPSS etc.) 
or modelling systems (Econometric Software Package) ^ INFORMATION 
RETRIEVAL needs no example**. 

The SIMULATIONS area is separated from MODULES because each 
simulation, no matter how small, is multi-topical. This complication 
requires substantially different approaches Simulations can be run m a 
on** hour period or over a vear. 

A brief list of the major materials involved in each workshop will connect 
^***^se categories with reality. 
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Table 2 

Major Materials Used in Each Workshop 



MatBrofs 



BIOLOGY 



IOWA' 



NCECS Materials 

CLUSTER 

SYMAP 

CLEANAIR 
SAS 

BIOLOGICAL 
ABSTRACTS 

CHEMISTRY JOHNSON 



NCECS Library 

isis"' 

MH-MASS 

CHEMICAL ABSTRACTS 
CLEANAIR 

WHYBARK* 



BUSINESS 



ECONOMICS 



MUSIC COMP MUSIC 360 



HARRIS^ 

TEXG*^ 
LERNER*^ 
MLR. MPS 



FORECASTING, 

TRANSPORATION 

Business Garnes 
FSP'" 

Empincal Macro- 
economics ' ^ 

MACWHARTON^ and 
Other Macro Models 

STAT 100 

in 
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PSYCHOLOGY EXPERSIM 



Bn9f OescnpfiOn 

Compendiunn of 50 MODULES ana 
SIMULATIONS for introductory 
biology 

12 MODULES and SlMUL^XTlONS 
MODULES for Clustar Analysis 
SYSTEM SUBSETS of Ganeral Pur- 
pose Mappir^g Package, SYMAP. 
Air Pollution Strategy Sinr>ulatton 
Statistical Analysis System 

INFORMATION RETRIEVAL 

Compendium of 24 MODULES on 
Chemistry Topics 

Over 200 MODULES AND SIMU- 
LATIONS for chemistry 

Infrared (OOW-ASTM) 

File - (SUPERSYSTEM SUBSET) 

Mass Spectrometry - Files of the Na- 
tior^ai Institute of Health 

Information Retrieval 

Air Puliution Strategy Simulations 

Operations Management-Co mpendi- 
um of MODULES and SIMULA- 
TIONS. 

Operations Management -Co nrtpendi- 
um of MODULES and SIMULA- 
TIONS. 

"The Executive Game" - a business 
ganne. 

Finance MODULES and SIMULA- 
TIONS 

SUBSETS of Multiple Linear Regres- 
sion and Mathematical Program- 
ming System 

Local MODULES 

See Business Above 
Econometric Software Package 

Data Analysts with SPSS 
Macfoeconomtc SIMULATIONS. 

Statistics Package 

Composition Package 

SUPER-SYSTEM and MODULAR 
SUBSETS on Experimental Design 
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Tabk 2 (Cont.) 



POLmCAL CLUG* 
SC/ENCe 

PRINCE* 

ins' 

Data Analysis 
SOCIOLOGY SPSS*^ 

lOWA KITS 

SIMULATIONS 

Data B«se$ 



Community Land Use Gama, a SIM- 
ULATION 
SIMULATION Packages in 
International Relations 
See Sociology below. 

Statistical Package of the Soctai Sci- 
ences 

Nine SPSS "kits" for survey analysis 

with SPSS 
Four small simulations on small 

groups and demography 
Several data bases as units of study 



Table 3 attempts to draw a comparison on the CB materials involved 
acrofts the eight discipline programs. The disciplines are ranked low, 
mediu'n* and high on all categories as an approximation. 



Table 3 

Categorical Comparison on the Eight lUCR 
Programs on Computer-Based Materials 



Category 







Int 


Super 






PROGRAM 


Modules 


Courses 


System 




SIMS 


BIOLOGY 


Medium 


Low 




Low 


Low 


CHEMISTRY 


Medium 


Low 


Low 


Medium 


Medium 


BUSINESS 


Low 


Medium 




Low 


Hflh 


ECONOMICS 


Medium 


Low 


High 


Medium 


High 


MUSIC 












PSYCHOLOGY 








High 


Mer».um 


POLITICAL SCIENCE 






High 


Hign 


Low 


SOCIOLOGY 


Medium 




High 


High 


Low 



EVALUATION AND RESULTS 

Each of the eif^hl discipline programs was followed-up by a two-day 
meeting during the 1973-74 academic year. Further, a final survey on 
adoption of CB instruction was made in the Spring of i974. The data 
analyses in this section represent these follow-up and final survey activities 
and their data linked to the earlier data taken before and after the 
workshop programs themselves.*^ 

* Thf Human RMourcfs Research Organization ^HumRRO) evaluated the summer 
programs both ai to pre- and poflt-workshop aititudei and a« to thf materiali These data 
^ and analyses are contained in the interim report on the 1973 IIICR.(3) 
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Of the total of 136 participants and leaders, eligible (teaching in N.C. 
higher education during 1974) to be included in this final analysis 119 
(87 8 percent) answered the complex final survey. The 17 
non-respondents proved to be split one third-two thirds in experienced vs 
inexperienced users of the computer. On this basis, their elimination to a 
final sample size of 119 did not seem to bias the sample unduly. 

The analysis of the resulting data is based on measures of adoption of 
the variety of materials, and/or techniques involved. Of the 119 total, 76 
(70.4 percent) said they used the computer in at least one course during 
1973 74. This iarge adoption percentage (compared to the estimated 15 
percent resulting from the two-day network workshops) must be seen in 
terms of the categories of adoption that were used for the measure- 

• adopting materials 

• modifying materials to specific needs 

• adopting approaches 

• designing computer-based courses 

• creating new materials 

Thesp categories show that the 70.4 percent adoption cannot be seen as 
outright adoption of materials. Adoption merely means that the computer 
was involved in some way in the classroom. 

Table 4 shows how this adoption looked for each of the eight discipline 
workshops. Table 5 summarizes the frequencies of the categorical activities 
for the population as a whole With the mix of categories making up what 
is proposed as an adoption percentage, it is easy to either inflate or 
underestimate* involvement. 

Table 4 

Adoption of CB Approaches in Ciassroom 
for the Various Discipfines 

(13 Missing Observations) 



WORKSHOP 


No Adopting m 1 


Percentage 




or more classes 


Adept/on 


BIOLOGY 


9/12 


75 


CHEMISTRY 


9/17 


53 


BUSINESS 


12/16 


80 


ECONOMICS 


8/10 


80 


WUSIC 


4/6 


67 


PSYCHOLOGY 


7/9 


78 


POLITICAL SCIENCE 


10/17 


59 


SOCIOLOGY 


15/20 


75 
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Table 5 

Usage by Categories for the 1973 lUCR 

CA TEGOR y J^^^^ Percentage 

Number 

ADOPTING MATCRIALS 54 45.4 

MOOiFYING MATERIALS 21 17 Q 

ADOPTING .'*?PRCAC'-»ES 37 31.1 

DESIGNING COURSES 30 25,2 

CREATING NEW MATERIALS 37 31.1 



Knvironm»"iil HkJ not seeni to play a role in adoption. Adoption was 
iirirciat'd : 'nstitutional '^ize as dptermmsd by student enrollment 
^ gamma - 0 {>87) Fherf ^^a^^ also httle difference between the adoption in 
'>\A\*' -uppr)rted and pruate m^litutions despite the dominance in facilities 
jn Sid'fMipporifd \usV\^\_mh (gamma-0 18 shonmg a negligible 
' Ml rflation H;th Star'^pportpd institutions) , Even more surprising is the 
ah^t*n;f u\ an> dilqer^'pcc m those adoptinj^ for large classes (25 or more) 
.n ^talf vfT-us prjvVte institution*^ (gamma-0 07). Adoption as well as 
aooptmr for largr riassPs were mdependpnt of institutional enrollment 
ffcranima lor hnth - 088j Small and large institutions (both public and 
pn\dtH ^*'t*' t-'iudllv mt^ rrsiPrj ?n adoption no matter how poor the 
t.it iltt. 

it ha^ hfMMi an -id adc^jjr that f omputpr activity belongs to the young. 
Af/f rn^idr ^'jajH difft*rf per on adoption ( f^aiiima - -0.3.^) but not much. 
Se x < < >i)d n(»» l';(.kpd at as a fa' tor- Onlv 18 ^{jmen were in the sample. 
Ki li'tv ranking plavrH li'tl - 'rnportance in adoption ( gamm? — -0. 13) 
v^h^' h '.fiovsv thai { hairrrn r. ood lull proff ssors are also involved Years at 
ih* jn-lihition aKc rnadr no diffprenre in adoption rates These curricular 
af'frt'j; he^ Ho n<.t --rrn. to hv the prcjperty r)f youth. 

I h« rr-[)f5iidfTu- uuht at{-d that local facilities prevented adoption (32 
r» • poridt nt^ I Vior*' trasfiiu^ v^a^ ( alleti for by 45 respond*^nts in order to 
ai h'T vf adoptiori Onlv i v/tTp uninteiestcd m adoption i hese- are strong 
jfiOM aiM>n^ 'jf ♦h* quahtv of the material^ and approa' ^ 

I h<' nio^t inifjortant test ol the material^ and approaches would be a 
'I'/asurr nf uu rrasr uf osa^p over that br»'«jf the 1973 lUCR Of the 1 19 
ia* uhv, 55 \ ^t^ Yi rcp.it) u'^rrl the c(/mpu. in the classroom at least once 
iw \ixTv {fir Insritutf" As a result of the institute, 76 ^•aid they were using the 
' OfDputHr in thf < <as*-ror»m - an mcrpase of 38 percent. The old users are 
fjuhiing (HI a^ an hr srcn l \ the co^rriation between experience in 
ins!ru< tional usagp vprsu*^ adopting (gamma - 0.633) One explanation of 
the fat t that this rt'iatinr. m not even strf)nger is the ^ :rpnsing absence of a 
sirring rt^lalion bct^^e^n exppr nre in instructional usage and adoption for 
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Idr-ffvr i la>M*s — jJdinma of 0 i \ Kxjjenrnre du\ not sefnn to bv the major 
«a< t«»r IS gfung lor fiir lar^p ( han^r m thr < urn> ula 

D-ita Ironi II (IH 197'^ irhlu aU* that fear of (hi* <ompi;ter m the 
turrnulurn is gwnr (tiwd a sonuwhat uu-rr mt^^nse training bv 
ex[M nern f'<l u^* rs. u-ers ol \ aru^us ages a. id t Xf)enrnre are atlarkin^ large 
( !a^'>e> VkilU ( ornpuler- relate(i approa( he-^ Kwn the vanati 'n iii faeiiilies 
not ^«*em to ^enou^lv hanif)er these resull^i Tfu* ene(iuragin^ respou'^e 
!>even niou' hj-lplui vvhm if is ^wn ihat thf old u^rrv art not quillinjz and 
tfw rw'W ».n«- if^' jUPipHi^ J"i^ht in 

li is temptiiiL^ io su^;^"-! that :he materials and apf.roa» he^ u-<*d are of 
h,.;h .'rh'io'' quhht\ to be minps'lhrig thcmsel\r> CONDL'ir, the 
'K't^^urk. and iornial ( urrn ulum de\ elopnn*nt niak^ t hi^ lemptation largt^r. 
Katie r, all tijat { an [>f- -^aid that l[ r- roir* ',i Ui" ( ornpulfr is de^ jrahle and 
ihat -nrri' fmnfntan' r\i\ Irairiin^? v^as u^r-d td athieve a high rate of 
ad<. ptjufi 

' I' '.f.r' " ^ ■N". \X r ( , , , r }!,, I rj 

^ ' \^ F \i ^' \X I. ' i{>\ jM , 1 ^ . N.,r.} i 1- , { ' , i „.i ut r 



■i !i 



HI' . . M ! M u , 



, > ^ ) 



ERLC 



^40 THe P£AR IS GONF 



i'> DM H'f.i .i.ni ( H Mull Stai.yit,ai hukoi^f. {,>, v,, .u/ S.-r-n^^s. 

M'« --rfvv H.ii, Ne>. \ ,rk hrt. 



< n, <, r ( 



ERIC 



Chapter 14 



THE COMPUTER AS AN AID 
IN MEDICAL EDUCATION 



by Ruann E, Pengov 



INTRODUCTION 

rht Ohio Siate I 'niv^ rsit v CoHe^r of Medirm? has e\ ol\ed as a leader m 
th** field ()f o«'rrputer apphcalions m mediral »*duralion As noted b) Kamp 
and Bngham, ( \) over ^'\% of the available Computer A^sisJed 
!nstrurti'>ri (CaI) rourseware m meciicme and health related areas residf*- 
at The Ohio State I'niversitv Since the publiration of that article, th^ 
I nt\ef«»il> of iihnoi*« "CASE'' matenaU ha..- been added to the existing 
CAl data ha«^e in the Coll»-gr. bnnfjfing the total to over 50% 

The C\\ systoti at The (>hio State Universitv College of Medicine did 
not ju*>t happe!) It ha*- grtiwi, from a one terminaL one course <»)stem m 
M>67 to the (>per3t!onal svsteiYj of toda\» whirh 

• pr<)vides 22 hv»ur^ p( r dav of '^ontinuoijs ser>ir»» faT stud^^nt^ and 
health prof DnaK :n ( olurnhns m Ohm, and throughout thf 
\ nited Sia»e«^ 

• maintains a <at>ilog ot neuU 2rH) CM • yjera- ii\f iir.it^ 

• loj^v fiver 1,000 usaj(e hour-i- joonth 

• supports develfjpm* t ot w CAI rour^ matrTiaU at tfi*- tatr ol Iho 
to four stu«^.*nl intr* ^rii\(^ hours per r onth 

T hj^ chapter des< nhes the t»perdttt)nal aspects of romput»^r » i/atmn in 
medu al €dur«ii(,n at The Ohio State l'ni\ersit\ ^lollege of Medicine, nthrr 
Hnlum^"- diM i^'- leseareh findings and the impa, t (d the u«age dt»scnb»-d 
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c 



iht'rnn Thmii^hout <ii-' ussiun pr»»pha")!s i«i placed on the use of the 
*nrTiputf*r. ralh.'rthai) oij tht (ornputrr itself Com merits focus on : 

• arcTia- nl dpplu dtjoii '>f (^\! (including a discussion of audiences 
(it userv) 

• ( M^f^^uM^ K'O^ tor access to C\l 

• support eri\ ironinenl lor CAf usa^e and developmerJt 

Mo^l rtTtdinU the dh(j.e eategoriis are not mutuall) exrlusne nor are 
ttje\ intended to addrc-s the entire CAI area, the\ do simply bring some 
orLMf.i/atioo {♦» i}ie various -.uhs\-teriis and/ or components of the 
''perational ««teTTi at The Ohio Stat** Universitv College nf Medicine 

ARENAS OF APPLICATION OF CAI 

\[ Oie <uit-et 11 niif»eraii\e to state the philos(»ph\ the College m the 
d» \<'h.pm» nt ol {] \! materials The empha^i*^ in CAi courseware has beeii 
pLi' ed ofj a) th»* (jualilN of {•«)Tiient . h) the applicabilitv and usefulness of 
'p.^iter'ai- in ^h" rM'*di« al Mirrn u!a, and O the -oundne^s of educational 
-»ra!r^\ The apffr<ja( h ha^ been to develop an educational resource rather 
(['an In ♦•mf-ha-i/e a J*m hnoiogv C A! is an additional tool for utilization by 
ih. medual ♦'duialor The medium (annul serve all needs, but it can, 
jnitjueK. -er\e '^(>m^' needs 

F(ojr niaior arenas of af>rdir uion ^d C W are 1 ) undergraduate medical 
du' ah«>n . 2) i nnt«nuiiig rnedn al eiiu! at ion . 3) patient education , and 4) 
n tn-nudn al "-upport staft eduration 

Primary Medical Education 

Ifif < MpfniooTfi '-hov\n m Figure 1 orgarii/^'s apphcation-* in 
o!tdercr.:duate tnedtf al edu( ation act'^idmg to increasing ^sophistication 
ir. 'fit »di!t atjufi i! -trateg\. in< reasing computer sysf^m and CA! 
l.ifJt'^Mm' -ophi^ti' atjori , an<l [progression trrim a snjgle eoiirse concept 
( ^t'O' r.ilh «in indu iduai ' Ifort ) to the c ur ric ulum w here coordinated effr.rt 
h\ -e\«ral ta< nit\ tfir* \ar\ufjj d«sMpline area^ is recpureci 



ganot. orolca hist. 1 veins case ISP 

ACADEMIC CURRICULAR 
COURSE 



Figure 1. Primary Medical Education - A Continuum of Application 

^ 
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Siru»' 1%4. The Ohio Sr^tr I nr\er-il\ Codr^r (A Mtilu ]nv has been 
< '•nlinutmsK ree\ahidiinp an(J re\ i^ing its rnedn-al education rurrieula. 
initial expeneru-e with indeperuienl -tud\ vsas acquired ihrouj^h the u^e of 
a two track .urruuhjrn in anatinn> and independent ^tud\ groups m 
hio . hertu>trv (2) CAI was first utilized in 1967. when CAI ((»ur.ses in 
anat<)rn\ and hio< herni'^tr) were written to foniplernent the independent 
-'u<i\ efforts in the e(asv,ro(»m.> These rours.-s w^ r • u^ed hy students a.s 
-e|{-e\aluahi>ri exerri-es anfl r()nsiste(J of e-sentiall\ multiple choice 
que-iions with feedha^-k arrangfd in a linear >equen<e (n<jte "ganat" in 
Figure 1) I nder the direclKni (»i an (»ral surpeon, the first rase stud\ 
approac h was used m a course on oral cancer rero^nilK^n (nc^te "oraica" 
in F itcjrc I ) Number codes were used tt) interrogate the simulate d patient 
and to suhsequentU e-i|er a diagnosis Student (onjrolled shcie projectors 
were Used U) present color M-uals 

Other (acult) [)e( arne interested anci. m hiMo|og\, a simulated 
l.iboratt)r\ experience al the CAI terminal replaced the actual laborator\ in 
t»rj^an identitif ati^>n (.on>iderabie tnn. ^ix^ ^Pwd with similar Mudent 
fomprehension (nnie "histi" in Fif;ure 1 ) (8) Appendix C shows a sample 
stuflent dialogue from the hislolog\ course 

Imliai effort- m the Schcn)! of Nursing wcr- CAI courses m basic 
mathenidtK--- revK>w. ortbopedir traction and arrh\thmia strip 
mt»'r(tretaHon Faculty (onferned with the curricula c»f medical dietetirs, 
mejJiral records administration, nccupdinmal thcrap\, ph\Mcal therapv, 
railiologH technolo^N and respiratorv technoh»^'v in 'he School r)f Allied 
Mednal Prc»fes-ii)ri> aUo be^,it) \f, de\*'iop CA! f ourse^. some of which are 
r»'qtiired for student um- ^hile otficrs ar*- sugtreslcd f<T re\iew and 
V j|oali'>n 

It one prMi;rc>~t- ih. nndiJ.''' o* the lontinuum ol appheatinn, ihe 
fH-( i -Ht> I'.r ( ooperalion and interdisf iplinarv effort nn rea-es A course on 
'.irr and {ee.jmtT d the \ems'' wa- fie\elof)ed with muliipie trd( ks 
( hr.iJH ^ for the siudMit nors.-, mirsr, resnie ^quadsrnan, student 
ph\-i( Mil and ph\>p inn (nut'' "\(Mn-* in hgur*- I ) 

'^'^ ^ ^' f f ursf-warf 1 >»'|nprn''nt gr^w more <(.nipj»*\ sj^nificanl 
iddftt trj- !<» ihr CAI lanmMge ^er* re(j!rnd A « oursr on srrum 
*'\* < fff.lvie- anil ,1* id ha-e balam e r.-fpiuetj \nr addition (d ( apahilitics |<,r 
• .i^'uiatinn .itid \.inah}» manipulation io ih^- COI H^KVIRITKH CAI 
t.oiguam Ifie^r rrdi,in. crfM nt^ pr(»\*'d e^^rntiat in implementing a t««<,d 
itrfn nutrM-nt daf.i ha-. ( ..m- "iMiHl." m Figur<* I ) tn ,issim diet.Uans and 
-tioi^-ni dir?!:,,in- in \.m planning Building opon "f.,.,ds' , the Division 
i.l D-efMli^ ifj \ht S, {him! ni VImIm.i! Pr'>jrv.{on- h<-gan developmi: 

•^'""»'<>'* i f'l' fit ^torji'fii jnMHi planning < <.unter> i Ci) The-r 
-MM nlatMin- 

• 'tfM.h Ks^t. ni- d< -'LM) . -i[..doli'!i - li\ rrqinriog Irr^ language 
dialuton 
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• r»'quir<' MirjpjTdiivf f{\tn\ briwern ihe arademir divii>ion of dietetics 
aiifj thr hrj«<pitdl dietetic^ divi'^ion 

• 'itihzr d vanetv of education te<'imiques >vithin the same ^our^e 
■>u< h rntrv t<'^ting. drdi and prartire. simulation, seif- 
r\ diudtir>!t 

Mdifi?**ndti( fvi-ion. dnd upgrading? of the free-lanjjuage ^'dtient 
-iMiuidtUin^ in the (^ASK system rurrently involves not only nen 
pr»»ti,rdriinun^ tcfhriuju^-i hut aKo cooperation between faculty and 
NUpp<»rt Ntdlfs al \\\v Ohio 5ta'u University and at the University of the 

Nrar thr tar "uH o{ the t ontmuum of applifatiori is the Independent 
^MnU }-r«j^rafi U^P) vtithin th»' Cfdiege of Medinne Formerly known a*^ 
tjt* pilot medical ^« hool. the fSP nas initially a research project to 
i^.v* -titiart' th»' ♦'Km Iiv* ries-> and effincncy of uhlizing independent study 
['»r u\t i\u d\ Ud^u xrurr- fuirtioa of medical student education. The 
' haru»' v\lnfh jontruntrd th»' (a<ultv was to dcMgn, implement and 
« V ilualf d prj -rh'rkstiip > ..rr!culiim that nould incorporate as it^ 
^••«Midt».«n « rrtdui f'dijcdintnal principle^ and truants of indeprndenf 
-tiidv I fir vsa- forrTH-d js a rf'sult of a grant from the United States 
f*ul'lh H» allh ^rf\i(i\ Divisjnn of Physician MaiipoHer-iU) The grant 
j.tmv id« d tnr ufif v» ar of pro gram dfvflopmen! and two vears of operation 
t'valiiifj"" S( vrral cntfrnig c!dssr^ were a*- foMt/Hs 

• VKi). VJ ^tud-nt^ 

• h^Tl. .V^ Mudrnts 

• PC ^. U\ -tijtj^-nu 

• I. Ml- 

■^11, « t 1*^72. \\\* ll^P \*vf']\ tmaruiaUv ^upportrd hv thf (,f>ll*g^ of 
M» dn hj» a^ an a!l« rivuiv»' !<► !h<' lecture tlisfu^sion ( arricuhim 

\ rr( ffit ,>uhh<atHin hv J \ GrM-^rn (3) oflrrs a good overvirn of thr 
111 k'fM f'df !.i -huiv [)rugran) and rep'»rts some of thf* initial research 
tifidifJL'- \u additinfjal puldif <<tion ( I \) rdfcrs a review of the philr»s(jphy 
i:id fiisturv •)} thr f i^rfK ul'iiii , an <ainin»" of the curriculum (including 
"^|t i <irid a <ii-f ij--i<)n of th»* rt searr h findings Basicallv, the student 

rri'>v« ^ a! his or h« r ovsn ra!»' Mudymg mf)fhiies and submodules (logical 
tjruts mI ui( •rnicifiufi orpam/c'l bv bf)fiv svstfm^ Hitb given objectives) an<l 
t.iki'i^ i W -' If t'val n rxerf ises to help a-sf ss knonledge acquired 
h* f^ri nnuifjg nn }., ,m- wxi snbirio'jule It is important To note that 
< <.!fipnler A^^i-ted Iristruftion i^ not used i tool for initial presentation 
'.t in it» r'dU ! h** stud'-nt studies mdrpenclently the resources fjutlined bv 
'hf l.o iiltv and g'u's 'u tff i]M t'Tminal for tutorial -elf-rvalualum (TES) 
fX-rn^*"' \\fiHh ar* df's|gn«*d to provide one with an individn ' gauge of 
sii< « \i) frirrim^! thr oibeiiivrs of the modules Figur. _ is a block 
d;,tiira»!i "J the Vi . \u ritfen» -tudv ( iimriiluni and Figiir<* 3 i-^ a flow chart 
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depirnng student flow through each submoduie. Appendix D gives a 
sample student fiow through TES item. 

Reference to the contmuum indicates that the definition of the 
independent studv curriculum and th^ subsequent writing of tutorial 
self evaluation exercises requires considerable interdisciphnary effort by 
the facultv repre^^enting the basic clinical sciences. 



Continuing Medical Education 



Given the initial success m the College's CAI applications, medical 
educators at the College of Medicine received funds (15) to establish a 
pilot netHork lo assess the feasibility of applying computer technology to 
the continuing education needs of Ohio^ physicians. During the initial 
phase in 1%8, fully subsidized CAI terminals were pipced in four 
community hospitals choben to represent various geographical areas of the 
state. Suc<-esb wab not immediate for heveral reasons: 

• the limited scope of the library of available CAI programs (less 
than twelve interactive sessions) 

• the ab'-ence of maintaining stable on-line terminal connections to 
remote areas of Ohio 

• the limitation of the audience to only physicians 

By 1969, project goals were expanded to include other health profession 
audiences and the network was expanded to ten hospitals within the state. 
From 1969 onward, subsidy lo the hospitals declined until each was paying 
fully for terminal linkage to The Ohio^^State University. In 19/4, over 
twenty institutions pay for CA! services through a Computer Assisted 
Instruction Regional Education Network (CAIREN) which provides 
continuing education to al! types of health personnel. A field coordinator 
meets regularly with hospital continuing education committees, 
administrators and staff to assist in planning the u.sage and development 
of CAI courses for each institution. 

1 hroughout its history, the continuing education effoM has maintained 
the premise that "the quality of patient car*^ and health care services is 
<onlmgent on the knowledge and skills of the health professions; 
therefore, 'he maintenance of the current knowledge and skills is of vital 
importance lo the health practitioner/'(7) CAIREN offers the availability 
of CAI to hospital personnel on all shifts, every day of tnt week for both 
in^crvice training and orientation programs CAI continuing education 
courses are accredited for usage m Ohm by six professional societies: 

• I he Anierudii Medn dl Association 

• The American Osteopathic Association 

• The Ohio Osteopathic Association 

• The Stale of Ohio Board of Pha rmarv 

• The Ohio Council for Medical Technohit 
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Man^ courts developed for the ronlinuing eduralion en> ironment have 
proven quite useful for undrrgraduale iraming in nursing and allied 
health professions; the reverse ha<^ also been true 

Pitient Education 

As a direct result of the continuing eduralion efforts, courses were 
developed in specific areas of patient education. Courses m patient care of 
diabetes, instruction to mothers regarding care and feeding .f newborns 
and information for the parents of the juvenile v^ilh diabetes are examples 
of CAI applications available in the patient education arena 

Non-Medical Support Staff Education 

Also as a result of inlerface with the continuing education hospitals, 
courses were developed lor nonmedical «iUf)porl staft. like secretaries. A 
new course on the medical record was developed for one hospital and a 
course in medical terminology developed Tor OSl- College of Medicine 
students has also been used by secretaries and mednal tvpi*^ts in the 
hospilaU 

AUDIENCES 

To summarize from a diffcr^^nt perspe.Mi\e, Collpge of Medicine CAI 
applications can be useful to many audience^ Table 1 U'^l^ the number of 
CAI courses relevant to specified audiences 

A detailed indexing of all College of Medicine CAI materials along with 
course description^^ i«» available in the User's Guide to Computer Assisted 
Instruction at The Ohio State University College of Medicine (10) 

CONFIGURATIONS FOR USAGE 

Looking at The Ohio State rniversity College of Medicine CAI System 
frorn another perspective, one can view the configuration*- for user access 
to the malerials described above Basically tv^o configuration*- for access 
are used' 

• an on line configuration m which the user link-* directly to the 
CAI data base at The Ohio State l'niversit\ College of Medicine 

• an offline configuration in nhirh the user mslalls a portion or 
portions of The Ohio Slate Ij niversits (*oH*^ge of Medicine CAI System 
on his own computer 

In efforts to facihiale sharing, the ( ollege ba'^ relea^^rd materials in both 
configurations 
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Table 1 

CAI Courses Indexed by Audience 

Audtence Number of Courses 



Clinical Laboratory 


12 


Dietitians 


16 


Dental Personnel 


5 


Emergency Medical Technicians 


10 


Environmental Services 


8 


Management 


6 


Medical Records 


8 


Medical Students 


52 


Nursing 


46 


Occupational Therapy 


15 


Optometry 


5 


Patients and Families 


8 


Pharmacy 


6 


Physical Therapy 


15 


Resp.ratory 


13 


Radiology 


14 


Secretarial 


10 
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On-Ltne Configuration 

The on line configuration has ihiee subsystems* a local network (within 
the city of Columbus) ; a state-wide Ohio network; and a national network. 

In the local configuration, 20 terminal sites exist within the city of 
Columbus for accessing CAI courses. The largest number of these are in 
the Health Sciences Library on The Ohio State University campus. To use 
a CAI course, the student comes to the monitor's room, checks out a key 
and associated visuals (if needed for use in the CAI session), and proceeds 
to the terminal room where a high speed printer terminal and slide 
projector are available. Other CAi terminals are located in support st^iT 
offices and at local continuing education institutions. 

The State of Ohio configuration consists of some 20 institutions 
throughout Ohio linked directly via telephone to Columbus and The Ohio 
State University College of Medicme site. 

In 1972, under a grant from the LiMer Hill National Center for 
Biomedical Communications of the National Library of Medicine,( 12) the 
College linked its data base to a network for CAI access in the United 
States. The purpose of the jxperimcntal network is to test the 
inter institutional sh iring of CAI materials housed at The Ohio State 
Q iversity College of Medicine and at Massachusetts General Hospital m 
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IV) IHB COMPUTER A'-j PH AID IN MEDICAL EDUCATION 
\ 

BnNt«>ri {7)) 111*' hd!<iwarr Jietwort is maintdiruMl Iv the TYMSHARE 
(Corporation <il (lupff iinu, C.dlitorrnd, and is a ( ombinaljon of 
njirin oriifniltTs w.tft hi^fi spotMi liMe-> linkir)^ vxiw^ in thf rnittui Slates and 
Kuropr ( I ) 

I MT- on ifir ndtiondl network \ar> from snidll liosjutals to major 
mwliidl r enters, drni tlie \\\iv and extent of u^age vanes dh much as <h)»*s 
i\\v tvpe dn(i *si/e oj institution Bv far, the largest number of users are 
preNt'ntU reviewing avdildl)ie mdterjdN with no commitment of long-range 
tjN.ige S« verdl inststutnni^, hr)wever, hav<» made lon^-range commitments 
lor utdi/ation Th» Uiuversitv of Washington in Seattle ha^ acce<?s»Ml The 
Ohio Stat<^ I niversitv independent Sliniv Program and altered it to meet 
l(M dl >-pe( itn ation-> Tins institution is currently operating its own ISP, 
and, \i\ netvvork connection, is using CAI at The Ohio Stale University 
riie I riivrrsiiv of Pinsl)urgh in association wilh F*ittsl)urgli Eye and Ear 
Hospi'idl Is using nplulidiniologv materials and has recenllv begun to 
♦jevelop iIn own CM rnalrrials using the CAI support staff at The Ohio 
State I nivrrsji College of Medicine. The liniversily of the Pacific in 
tooprratM-n wstfi \hv American Board ol Interned Medicine is reiining, 
p'V'sHig, and generati.ig CASKS in The Ohio State University (iala base. 
Vi)r{ )Xort[i Osteopalhn Hospital utili/es continuing education materials. 

A- t)| Srptrniber. l^>7t, th*' average percentage* of total CAI svsiem 
imli/.ition b\ access group is 

• I.oca' Netw(»rk 50"'. 

• State Network M)''n 

• National Network 2()''.. 

Off tine Sharing 

I n'lcr tfu' .luspu »'s t \ tfie (CoMege's polx v lor (^AI maN'r>als release, all 
(.AI malcnaU (''x^ei t thosr res|ri(ted l)v the author or hv copyrigfit 
<on(erf»s) arc availalde tor release on a < osl recov^TV basis to other 
pon prulit institution*^. The f)oli( v r»( ilitales sharing while protecting the 
au'hor and th»' college Through October 1^)1% ovet 350 cours** and 
prngrSui units have been distribute<l via thi*- pohcv (o 70 uist»' "tior»-H m the 
United Stiites, Kur(»pe and Soutli AmeruM 

SUPPORT CONFIGURATION FOR CAI 

\\ The f)hio State I niverMtv College ol Med.ieine tfu-re are twt.' iiMjor 
}s of actors in (]AI development ariti usage, the aiithr>rs and the support 
^tatf The authors of CAI materials (10) are nios? often college fatuity, 
although students have authr»red several allied me(iical and basic anatomy 
pfoffranjs. Student authors ma\ receive graciuate r rcdit for tlevelofung a 
^-'al)!*- program l hree priniarv support units house the seconfl set of 
/^"lors. the support stall (see Figure 4) ? * ^4 
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Figure 4. CAI Support Units 
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The auduf visual coordinator Imk*^ aucJio- visual production with the 
'Miuralional af)plH'ali(>n of the au(iio \ ij>uals He or Au* niaintains a catalog 
of all \ I'^uaK vv 5th CAI rourscs, and controls master sol? of eacfi v isual 
unit \^ hen anx ('Al course is request**d, and audio visual c(»ord»nat(»r 
ifJMjres thai af)j>ropriate \isuaN are duplicated, labeled and quality 
checked lor (lisi nbutton to thf user (either loral or remote) The 
(oordinafor aK<» up^'rades visual set^ as CAI courses are continually 
reviewed anci revised ami works as a free lance (•on^ultc' * to other support 
unit tocurrKulum arui projci t areas, and to indiv i(iual faculty members. 

Ih • Ihxision (ff Research arid E\ aluation in Medical Education a*-sists m 
re^ea' h and evaluation design studies mvolvmg (]A!, This Division also 
Inler^ace^ with all collegf curruulum committee^ and helps set f»ru)n4<'^ 
lor iH'w (IM devtdiipmenl 

I ht^ ihn^mn of (.omputinp^ Sennas for Medifal Education and 
Re<sf(ir' h 

• Mat tains nil hardware includmg (onipuler, terminal, Irlephorie, etc 
Vl<i nl* n.wM >» resporiMbihlje- iVA lode installation and trouble ^hooting 
In all f'lpiiprnrnl 

• ^faintain- develops and upgrades x xi^tw ff CAl roursi Anexanipleof 
ih»* tibirl 'Xpended in this area wa^ the recent ronvrrsion of all 
Medicine (<- "-scwarr from HK) chararter line length to 70 character 
Ime |»'ngth 

• Maintains, dnrlops^ and upgrades softuarr for the ((^IRSt. 
K RIIEH III Ian, Lapp and C il stem An example o{ this support 
was the addition P )rRSEWRITKF{ ol numenral and algebrair 
manipulatif)n capabilities (9) 

• Maintains, dex elops and upfirndps software for the (.om pater Assisted 
Instruction Rt^portinfy S\sten {(!AIRS). Thi^ inducb's student and 
^vsicm usagt» reports (f), lf>) 

• Develops neu (.41 ( our se,s (see paragraph below) 

• l^f^rjorms all user intt'.jcce function^ including maintenance an on- 



i>r t / s {,tinU iti ( ompLit*'r 'i\>,isie(l !nstru( tiun , di^i rihution of 

' h' ^iiffj T\ »'.-5]' it r d( \ rj«,p!»j»'nt oj rifH (]Ai (oiir^t*^ is oru of the 
-'f I "!'•'•' U}» ( Al < ruiroiirTiffit althc OSr College ot Medicine The 
• .irt -i'..v»r Ml I lifiii-r 5 hf'n*dfM atj> d^pK l'^ Ihf' \I development te?m 
1 ' • n..,i J i,,r^ jf. t|5, .lutho- and ihe m^^t rin^t joridl [)rograninier (IP) 
I h» ih-Ti.. ti-.r,a^ f rnirraniiurr «t'r\»^s a-^ th*' prmiiirv mlerlare between the 
.»UMi T t'ld (.Al hirdwarr a' d ^oMwart The dulh(»r remains liie rontent 
a h.lr ih.> in^t ru' >r?ai progiamrner a ) onsulls wjth the author 
k.'.''d.'»t- . t,jff!>v-. sUa dnd design nt material, / codes and 
'.f. r- rnaii r a! t. 't,»* ^'01 H^h\^ RITFR language, r) wfirks wuh the 
-k-ti •)! pr. ^rr.<i'^ "^i' : ifi nt'-ign <ji arw c-tur^e fa( difje^ or svsienis functions 
• ' M' .'![<♦■ '.ur-f ■ vorl- ^ h ill) ih" sA'stems analv si to design 
p; '.'p.-rt-. and (^'li i\st's ds re(^uired by the author; e) 

f'Mffc!*' t'T n'V'f'A -Mi'^rii'^ h- new CAI course-, f) arrangej> for 
i'ld'M ,riai ' > t>^r'! r^-vuH^-i- as rrj|uirefi g) ftinsults with the author and 
.I'l ii ' \ i-'ia! ( - "'-u'larji ';Ti • fie u^v oi au<iiff ' i>uais m ^ injunction with 
^ \K'.hr'i- hj r\ .1^ the t»npnin^ ( arelaker iind trouble shooter 
1. r *ht '-.ui-^' < fi. It !-> rnudf a ' for siudent usage which inchides 
' v'lr. i.il fM.tn.n riM^^ ti[ itMls, and \) monitors and helps 

it' JT. - » , , ni 'i-agf' r*'['orI ^ U)r evaluation an(j 



CAI 



AUTHOR' 




INSTRUCTIONAL 
^ PROGRAMMER 



AUD»0-VI5UAL 

^'consultant 



Fjqof ' S CAi Gujr-*e Development Team 



\' \ >' «• H .f • jfi .fif'sf 'iitj^ \\\ audiovisual 

• " -! ' ,i' < »" ^ f'T -ultfiot .'iij!-* nianagcn)»'nl superv is,»r, 

■V \-> \ ^ ir! afi.iU^I ar^ rill a\ idalde as need^'d to 

I" J ?< n pr'n'« ifjifiu r I h< U^'-^ l"»r llo mosl par! have 

^ i' ''o;- r.HfM-- than in M)!>'p,it»r- or health, thev arr 
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I hr ^trui turt' 'A \hv r(»ur^t' (icvdnpmHni team and ihf prnfessKinalism of 
thf rurtlv drhn<*d r»iMJonal proj^rdmmei are ke> elernpnls in ihe 
( urreni -.ufivs-? and ( Dnt'^iUing evoUement f>f CAI at The f)hi<) State 
I niver^Mtv Culiege <>f M.»iit'inf» On th^ avera^*' tvsn to t.,ur h(>ur^ of new 
interacMve material- ,ir<* prodin'td raih nituith 

CONCLUSION 

Sevf r.il ta* !* ha\t* hr^-rj Mgniln ant m the histcrx of (. \[ grov%th hi The 
<Hiic) Stat'* I niversiiN ('o}l»'ge '/I Mrdi(in»* Tht*> arf ^td! '-ignifjcarit in 

hducational strntef^y and ir, conifni application of the CAI 
matf rials aluay^ holds priority over tanr> hardware and or C(;mputer 
-.terns Thi' c urrent strength nf the College of Medicine CAI Sys tem 
is the hr^^.Uh and depth of it^ ooursenare, not the elegance of its 
hardware 

• Aar/i i.i! pr^.y-t. ( arnculur effort^ or roursfi- itdizf^ staff and 
fxp rtise m pxisfii^ College suppo't unit^ Small support fiefdoms, 
. j( h rerreaUng W wheel of CAC are rioi allowt^i to form. Each effort 
hudds upon the knowledge and expertise ot past efforts. Lessons 
learned bv 'Upport staff or authors on one project are applied 
irnmeflialelv to other prfjjects Pers )nnel aiid s>*item resources are 
sharcti bv all efforts in a rost-efferti>e and r{)ordinated fashion 

• Definition of uhat is to be developed come% from outride the CAI 
'iupport unit ihu« riilie>aMTig an* lendenrv for support unit to breecJ 
d lite ot Its own Dec I^Jons on the priorities tor n*^w CAI development 
( oine from direriors of the curru ular areas, from the field coord}nat<ir 
ini the CAIHI.N network, aiw^ from content sperialists Th^* su[>port 
unit iuri' lions acforrhng to the n'-ed^ and prionlie-i given 

• The strufture of the CAI (oursr dei eiopm^nt team is ( rudal in 
assuring rjnilinumg developnietit an(i revi^i(»n t>r (>AI courseware 

• I hf i.ollefie has maintained a commitment to an operational system 
u ith < 'tntiriou- uptime and ii%agf> This t nv ironmeni facilitates growtfi 
<jnd mlegratj )n of (.Al irito the Coikge curriculum without prohibit- 
ing rj*s#-arrh a^d (ievelopmenl It also pave<l tfi'' wa' for iran'-ition of 
i \! --upport from -oft In hard doMars 

• i'ltrofim tmn ami gradual inrorporaiion of ( Al materials irAo ei.^iiaf^ 
follepr > urri( niurn s is efjetted hy creditable iaiult'i in e irh area 
Ahh«Mign th» integration olt< n rnuvs slo^lv. it wl' 'lot m^ve at all 
witfjout suf>p(>rf frorn fanillN oi tfi»* «^untent -irea 

• idmmistratii e support for the (.it effort has teen present 
partK uLiflv m the «'>irlv developmental stages Su, fj support js .tj'( lal 
fl problems mi. h as fa« ul{ V rerogniti-^n for CAl development are to be 
ad. iressrd 
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In * thl^ ps^av nnuld be rt- ml^h \t n did not stress the importance 

nl ui^.df I'undihg U,T ia'gr sralr CA! developrr.eni The costh in Maff time 
alitor* 1. r eHort^ -u(h d^-veiopment of the ISP are so high that few 

RtFF.RF:N( FS 

i r Br. nrVINM \ !>..'ntr ,t^.i N..^„rk fiatamaHon J-iK IQ" 

• t^an- i F ink*"- R \l ar. J ramiKn..n. 'Ne^^d fuj ^ Muinpff- 

U*., jiur.^t }. ar.i Hdr, iJ \l,,'-Mrr nption tnd I ilimtion of th*» Ljstrr Hill 

\-M< Mti' n ?Mr *^ '>rvi prrif-nt <.t miputt-r Bis^H In^irurtmral Sv«trm* J^ugus! 1973 
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Chapter 15 

HIERARCHICAL NETWORKING IN 
HIGHER EDUCATION 



by Laurence H. Baker 



Alternative %*ays of delivering oompuiing m academic institutu.n;. hevc 
been described m d'»pth in Greenherger, et ai (1974), Mc^^min { .971), 
Spnestersbach (1973) and U^iihams (1974) These references have 
de«icr;bed campus compuling requirements as %^eli as resource sharing 
among universities This disrussjun will focus upon the delivery of 
computing m thp California State L'niveisity multi-campus system of 
f.»gher education often referred to as the One-Thousand Mile Campus 

A hierarchical net>%ork for computing has developed logically from the 
Mructure and need^ of The California State L'niv?rsitv and Colleges 
(CSL'C) Following a hnrf description of CSl C, thi= chapter r^-views 
-teps t-ken in planning ct.mputmg aUivities and .n detprmmmg CSVC 
rr.mpuiing requirement^ Closmg ^pdion^ f.utlmf present computing 
reM)urr<-s and th-ir limitation*, and <^ -rnbe th^^ C^? S .nr-rarrhica! 
nf twijrk 

THE CALIFORNIA STATE UNIVERSITY AND COL LEGES 

Ihf Cdhh.mia "^fatp I njv»T*^i!\ and Cojjpgp. pr^ vni-v undprgraduaU- 
and gradu-itp insfnir tf^n 'n thr- iih^ral art*- and "^nrn^pv. m applied fields 
and IP the profc*«'«i. -.v On nirictpen cdmpuw-^ loratp<i thrnughf»ut the Sta!^« 
'rt (-ahlornid, appmt imat^lv vixt*>en J^ousan-i fatu^v serve a regular 
-{od*Ti» pnr.»ijm*'nt m rx< * ..f 285 fXX/ ^ . Ipp!^ 
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PLANNING COMPUTING ACTiVITIES 

pt"« ♦ H»'-p'»n*'t«jij: V for ih*- pLinning. • oorfiinatjcn, and adnnnisi raiion 
• i .Jata pr'*«t*--i J a<t'wiips, in< ludinj; ddia p'^^ing t'quipmenl 
4« '^ui 'itn ri ha^ h* • a-^-j^iif^d tn ih^ Di\isif)n of Inforrnalu'ii S>slems 

r^'-p .'i-'iijiiit V J- i\*'\r^^,Wx\ \i} a i ampu- manager of (iirt'dor (»f aulomalir 
data pri,i f^s^iiJiT ^^rvirt'^ allhough . on! eru andailt jmal*^ responsibihi) lr)r 
( an>p«i- -li' ' ir-.Hi»*^ in thr prr*.i{jrnl of thf lo/ al rarT!pu«« and hj^ or her 
tdnnri»-trat3\p and t>r aiad'^mir support viaff 

I Divi-^iMfi ,t f niornialioii Sv->!rni> ht^adt^d h) a dsreclor v^ho 
a--ufTit"' ^jvtrall rr-pi>r-ihiht> tor ihe planning, budpetinp an»J 
adniiT;!'>!rativj' ''Upp<>rl afl'vilw^. Reporting lo ihf reclor are associate 
•lifM iijf- t"i ojw-ration. admmi-trativ*- application^ and "istruriional 
-Lipp4;rl vsh'> { -'lle^t hvf'l't intf^rtaf *• vmiH \\\v\t rf^^^pfTtiv^- ^ounn**": arl*^ o .he 
vdir>'»u- jampu-*'- Th<* dircriur j- aiKi^rd b> a "''prf-s^'nlatu* lornitlfe 

r!ipri-»'d of fhrr»' tatullv rn^rnhf-r"' thrrr data prore^-.sing manager^' or 
i'rt'< I'T- and oth'-r rt'pr*'-**ntali\f'** of campus adm!n;siralj\f aclivitifs 

if nia'taiypnuT.*. advi-tirv f fiTimilt*'!' i- < hair^-d h\ a presidrnl of one of 
lar^^tr f impu-*-- \ liim^tr rf'-pon-jh'ht) for \h*' forrn3lion of polirv 
u if r th** 1 1 t ^id* - .n (h^- Otfif of (]lianrell(»r and in ihc Board 
'I Iru"!*'- HovH« \ r. !<i ih" hii-i^clari. and prorurrmenl prorr*^<^. the 
.t'*.\iM*- 'A d..i-i'tft arf noii itnrerl hv ihr StaU**'' Dppartm»-ni of 
Ffi ir * iv • rd' t'< n-Mft ( or-phatu r vvfh h'gi^lahvr and Irgal jnt*"nt a-- 
\i \\t\* ,\ in t*^.' !<iH .ind arniuai hiidpHtarv allor:i|ii.n- 

\^ hi.' ■ >'i-"'id i"(,f) { 1 < "rfipf.iin^ ( >'n!''r'- for aii -*dt»' a^*'n« i. .ia^ bc^^n 
{,r. f.^t.j j,»jr,.!,4' 5^ , int'T.i, a'l plan- for pro'^or* men^*- prewpntf'd b\ 
P • ( a- t<'"»'ij It' I r.. . » r-iu ^ind ( "il* fc?' ^ fja . » b» » ri -upj:'nrt<"«J b\ lh* 
^ f> { if'TM r,; f Fir.ar,. . 

CSUr COMPUTING REGUIR EP^ENTS 

I', ill . •< r'i'MH^' '^^ Ds. -M. In* )rnt-U.<'r' "-v-t'-nt- o! fS! ' 
i<- ^ ?» -p - ImJ'.'v t. r fv>rji! t^i t'lqjir'j-tr ittvr and acadfr . 

' f'ip.f'*ii: ji,,r' * fj- 'i! fhf f - Mr*' >«\-ffm Lornputt-r -apporW'd 
!-t' ,? 'w ^x^tMf.^ i-»d v^»*hni \\\* -v^t»»i'i -ftp** io guhdr tfu^ 
■ ".-!f.' *!' '1 i! ' ' Ki' '-idi ipp^' iti<»n- d'"-i^ri''d -upport a<lnn-*'i«»ns, 
^ 'i f i ' o'>'. .If, 4U-» - .'t ja< iJt\ »*«»rHoar! -paf *MJ!di/al|on and 
d« \ ' i M'f'!' ' ' »• Ihi'' :.i -?a!,-!i' ' \dni;nj-*rati\f ^ v -iHrrj^ u -f-d i ,n 

p J- f . 1 ]■]• '^M..* ^, ^t|.»r < * I nrnai.. '-'ud^ nt r<'f )rd-, a^^-i-l 
V, •' ^ r» J* . 1? ■ ' . ' ' ' ' i'] n II -{'•all' r "1 '^l u'lf rH 1 ir.aMf ta i arid 

\' I i ' . ,^ ^jp, pnrT'arHv lo-lruf ♦j"nal 

O ' ' • ! { - ! 1 !■ . .^s - { } {}h < Mnif'«it' r a- a I'loi tur s\ ^ff'rn 
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•ieni^n -iJid programming, dau bd.e rnanipulaUon , instrurlional games, 
pa<kaj;t^s and plannm^; janguagt*^; (omputer as^sisted instruction and 
t*,mpiiter aiana^t'd nNtrurtjon These <ateg(tr!e> are designed to support 
und»»rgraduate education Some research capabdities are required, 
h<iHevef. thev are rn(;re limited than those listed as instrurtional. 

Tht Division of InforiTic tion S>stems has developed an instructional 
workload model to establish objectiv^es concerning the computing 
reM»urrps required to satisfv th- educational, program of The California 
Stat*' I nnerMtv and Cnlleges In one planning stud) it was used to 
determine ti.e proportion of faculty and student problems ^^>ich should be 
directr-d to batch processing compared to interactive timesi .ig. A major 
result of that study was the conclusion that the majority of instructional 
requiVenient- ran be satisfied using minicomputers which are now 
ayailable Based on these results CSl'C system office personnell are no 
longer tonyinred that Groseh's Law continues to hold for undergraduate 
education wh^re a large gen-ral purpose system can be shared by multiple 
cdmpu>e^ 

Vtith the availability of minic<imputer technology a combination of 
inJerartive computing and batch processing is a superior basis for 
supporting undergraduate eda. ation than is one alternatue alone. This is 
true in term^ of rust effer tHPnp*.s (CSUC Feasibility Study) a^ well as 
in t^-rms.)f tht I'l tru( tional environment provided (Spr estersbach J973) 

PRESENT COMPUTING RESOURCES 

f Computing hardware av^ilahi*' throughout th»- (JSl C -v-teni in |Q74 i*^ 
lifted in Tablr I 

The nineteen rampu- ( nmput^r^ are hnkrd via rommunicalK.n- fa* ditic^ 
v>i{h the svMpmwid' hat^h and timesharing romput'-r^ to lorm a star 
nM^ork Thi^ nem„rk nhirh ha^ exited Mnrr 1968. enables the 
no<lium ^i7»d .ompu»er^ on vm h rampu- tr, (ommunirate with th*» more 
pr H^^rful half h r.mfiguratjun In, aied in the *^tate I nivrr^ity Data Center 
I un*-.hann>; daia ( ommunK at, on'- requirement*^ ar^^ sati-^fied by the same 
netHr.rk UMUg muluplfXorv rapabir of multiplexing up to 130 i 10 bp^ 
t'r-t ^h.inng IrrmifM'- t,. Suw I niverMtv Tjmr.hanng Centrr located 
<• 1 ihf N'tttfindg*' ( a'opuv 

I hr» e major l:m!taii.o- pm^{ vsith preM-r)t .vst^^m whh h result in less 
than adequate rornpjjtmg support t-. -al)sfv aradenut requir^mient^ 

• I he -sysu^mHid- tj:io shariri^ < omput'-rs ar* saiurat* d Hjth prn< rs'.jng 
requtrr uh 'it- 

• I Ik pr»'sr:it d.iti < "M.r>iUfMf a'h.ns ^\^l'n, ha-^d up^.ri .jutdstMj 

f-n"l»»i;v ar.d is r.oi n» x\V\r » nnij|^f» H.jpptirt thr ri a-m^? loa^i 
•Ah){ h vane - fr'irn . am^ is to c an^fnj'- 

• H"ftirr,i*' » s.ii^i -nt ail in-lru, hnr.ai -upi^Tt iuiin went- 
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Table 1 
Cofpputmg Hardware 



Location CPU Number 

Campus ^ CDC 3150 11 

IBM 360/50 1 

ISM 360/40 1 

IBM 360/20 1 

NCR 200 1 

HIS 2020 4 

Systemwide Batch CDC 3300 Dual 

CDC 3170 Front End 

Systemwide Timesharmq CDC 3170 2 

Campus Minicornputer^ DEC 8 

Hewlett Packard 4 

Microdata 1 

Data General 2 

Vaniau 1 

Texas Instruments 1 



/ 

A HIERARCHICAL NETWORK 

Ki^ht ahrrnatuf ul upgradum the prt-^fnt rf^mp'jtinjj fatihtifs to 
**!irnmat( thf iiniitatuins ol the prt'M'nt svstem wfre (nnsidfred b) the 
f)j\i'-ii»n (i\ Inftfrnulinn ^v^!»'ms tarh alt^rnativr \*a*< dp*-i^n»'fi to ^at}sfv 
trtM'^hann^ ui-truf iK.njI r^'quirernt'ri!'^ outiin^^fi in Tahic 2 

Table 2 

Recommended Timesharing System Attributes 

Cap<i( Jty to 512 stmultaneous users 
'CaDdciiv 36.000 user accounts 

*5 miMion characters of user accessible Ttpmorv * 
*500 million characters of user 3ccesstt:>fe massstoraqe 
'Worst case response Time of 3 seconds plus no more than doul^le 
apparent execution time upfier light loadmq 
'f- lejtihle port levels 

*C^U 'jpqrarjable via parallel Or compdtit)k» procpssor^v 
'Autohdud tiptect Aith popviiar terminal speed, of 1 10 to 2400 
BAUD 

*9b V, ha''dwafp re'tabihty, wi*^"» qraceful deqradatiofj 
'Hterar-btcal Syster uScKjp t'>€qinn.nr, level usaqe in mTutes, pro 
Q ^ qressinq to a^lvanceo usage in three months 



H!FRARC»- AL NETWORKING IN HIGHER EDUCATION 163 



Table 2 cont'd 

'Intelligible and nneanmgful diagnostic messages onenled toward 
beginning users, with source level indication, single anj multiple 
error detection on one line 

* Logic debugging capabilities, including traces, traps, maps 
'Industry and National Standard BASIC, FORTRAN, and other 

language capability 
'Advanced user utilities, such as text editors, -obiect load/run sys 

tern, statistics packages, mathematical subroutines, assembler, 

peripheral utilities, etc 
*Systerr» software reliability and security 
*High speed or individual port mput 
*Common operating systems if multiple machines 
'Common hardware and software to provide an interchange of 

curricular materials 



Site f ornmunirations ptTsomei 'Support, hardware and mainl^'nance 
ri}^\< Here all considered for each aliernalive. S>^tem reliabdil), backup 
power requirements and the effect of power brownouts were also considred. 
Th- most cost-effectivt solution sati*»fving all slated requirements *^as a 
hierarch) nf computing re»*f)urccs consisting of minicomputer^- on ea( h 
rampus linked a large central timesharing s)stem \'a an ^-rrhanced 
eommufiications network. 

To develop this hierarchy of computing ihe DiMsin ot Information 
System will first procure nineteen minicomputers to pro\ide a basic lo( al 
timesharing capability on each campus. The sj/e of the s\ -lems whn h will 
be fibtained initially is described in Table 3 

Characteristics of typical large and small campus systpm^ are quite 
ditferent frorr onr anfjther. On a typical large campus thr lomputing 
sv^trrn vmII ron^ist f)f a single bal^h pr()cessor vMth related equipment. 

• 128 K bytes rore 

• \ tap** drnrs, 30 K(! 

• X disk dri\e-, 32 milium b\tes total 

• I Printer, 600 lines per minute 

• W.'ard Reader, 1200 rards per nimut(" 

• I CjTil Punrh, 250 250 rards per minui*- 
\hr < fniiniumrdtions line will be WOO Bdud 

Ihe l\pu<'il -mail (arnpus sv^iern will iik lud*- a ^<inj|'Us hmt-^lianng 
-»n^ie rssor w itb 

• V2 K b> !es ( ore 

• 1 lap*- drive, ^0 K(. 

W I 'Ijsk drive 2l' 'Tiililoo t»v!r^ 

• I iVntir. ^<H) |ir)f- p^ r minotf 

O • i2 V .rls . , - , 
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Table 3 

Local Timesharing Systems 



Campus ports capacity 

Sdn Jose 32 

San Diego 32 

Long Beach 32 7 systems of 

Northndge 32 32 port cap^ity 

San Luis Obispo 32 

Los Angeles 32 

Sacramento 32 

Fullefton 24 

San FranciSco 24 5 systems of 

Fresno 24 24 po-t capacity 

Pomona 24 

Chico 24 

Hayward 16 2 systems of 

Mumnoldt 16 16 port capacity 

Sonoma 8 

Dommque/ Hilk, 8 5 systems of 

Bakersf'eld 8 8 port capacity 

San Bcna'-fiino 8 

Stanislaus 8 

TOTAL 416 ports 



h-r the ^niali .^drnpu> ihr f r>nimuniraUr>ns line will also be 4800 Baud 

Ihe spf ond step in devel /pmpnt of a svsiemHidf herarrbiral network 18 
growth of a n»»H data •.nmmunirahons network The new network ^¥»9 
si^ju'f^ h\ farulty drawn fram the Slate Univfrsitv and Colleges and 
frum thp ^^omnnunn ations group within the Division of Information 
^\^tpni^ Thr nelv^urk nili Min^j^t of rommunirationfi handlrrp m each 
rpjfir)n of tlie statf ( apafdr of < on^-pntratm^ data for transmi8**iGn over C-2 
\';i(p jijradp Imp'- an^ <iN*it(hmg piessages within the network to the 
approprjatp machine This sv«tpm \h demgned to optimize line utdization 
as hpII an rv 'irrp shdnng In ad(iition i(» the mes^gp ronreniration and 
'wilrhmg papabilitv, the* rommuniration** handlprs will transmit error 
O t'^'-tion and mrifrtion mes^iaffp'- in <jrdpr to brmg rommunirat»on» 
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n-habiiitv cloj.e to iht iOO% level The development of the software 
n^quired to supp(»rl a complex ^wilrhing mechanism within the network 
wiil enable the State Universily and Colleges to implement a genuine 
hierarchv of computing resources which will be totally transparent to the 
computer's link to the network and nearly transparent to the individual 



User 



The third step in growth of the hierarchical network is the replacement 
(«f the existing timesharing system with a substantially larger^ more 
ponertul an.* more versatile machine capable of supporting twice the 
existing number of central timesharing ports and with the capability of 
growing to the support level required in the future. In 1974 the CSUC 
s\'-tem has comp!*»ted all planning and begun step one. With the 
rooperation of already involved faculty and adm!nistrators from each 
campus, 1975 will bring substantial progress on step two and three. 
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Chapter 16 

SOCRATES (&: 
An Innovative Student Oriented 
Computer Aided Test Generator 

by R. Gene Geisler 



INTRODUCTION 

A Hide variPty of faclors enter the learning equation- books, syllabi, 
teachers, student preparation and motivation. In addition, learning 
resources such as audio visual materials are increasingly employed to assist 
the overburdened instructf>r. These factors are dynamic variables chang- 
mg from student to student, year to year and teacher to teacher. There 
is however one constant, the broad outline of the learning process itself. 

In the learning process as generally experienced m a university 
environment, faculty prepare outlines of material student^ are expected to 
master which is accompanied 1. a reading list and supplemented by 
lectures Lecture';, as a rule, amplify the subject matter and offer students 
the opportunity !o question any aspect of the cour^^e iticluding its content 
or the pr(»cess Ho%.ever, if the class iS large as many are, feedback is 
u-^ually brief and unsatisfactory There simplv isn't enough time in the 
da>, %vepk or month to give each sliiHent the feedback essential to a 
sun essful learning process U ilhout such feedback. studenK tpnn to enter 
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the penodji e xamindtion ^Uuatn>n wtth trepidation, a <<jndttn)n rareU 
( nfu iuMve Itj the attitud<'«» riere^sarv for optimum jearmng performanre 

\X ithuut belaboring the pouit it ( ould a!i?() be note(i that m the average 
larj^e classroom situation there is a wide ranj^e of student expectations, 
preparation, and ^lotivation |f i-; near!) inripos-^ible t(^ prepare a cour^* 
which meets the need of all the students, (bourses dir^rted at the upper 
third, overshoot the middle and lose the lov\fr thir entirely Similar results 
o{(ur when courses are directed at anv itlier level 

WHAT IS SOCRATES' 

In reme(i\ these twn situations The (California State I rnversitv and 
(Colleges ha^ prepared the {(»mputer program SOCRATES whu h is an 
easilv available feedback vehicle SOCRATES is designed to provide the 
lacultv vMth cla^s diagnostics [)efore the course bf'giTis, an(l to promr)te 
studeru evaluative feedback at frequent intervals Students ma) access the 
sv-terri for sell evaluation anfl optif»na! challenge examinations It irees 
them from the tedium normalh associated with the 'onstruction and 
scoring of student examinations Faculty c(*ntrf)l the system The scoring 
output mav be ordered m su( h a wd\ tliat a cla^-" may be evaluaterj in the 
tra<Jiti(jnal multifde rhon e mode or empioved as a class diagnostu 
enabling instructors tn direct ^ oursr content to specific groups vMth 'dearlv 
i<{entifiab!e needs 

In the long run SOCFiAl KS vmII be interfaced with auflio v^ual as well 
d" traditional textual materia! to '-upplemer* and [)er^<'fiaiize an 
individuaT-^ e(ju(^ation Iridiv u^uali/ation and p* r- onali/atu-n have long 
been **bu// w(»rd'»" v^sth aclministrators and relorm minde<l foundati.Mis 
Hov\fvfr, trctMO'^e these inerh'»d'-. require increase(i fjfult* workload sU( h 
goals have remained, for tlie most part nlie dreams ^DCRATK^ 
de^-jj^ned to help :[ie -n^-trtjcior a< hteve thi'- d"^ 'U 

I he prngrani is . urrentiv beujg implement ^t er i pdoi bas»s vMthiri the 
(w»lil^«roia ^tale I niversitv and operational A . simip <i- it merts xhc 
te< hrm a! and ilocunient atioii stanflards fd the (Cahfomia ^tale I niver^itv 
Divi-ion ot IriiornMhori ^vs((>nTs the prngrani vmII be availabli n» t.ther 
u^ers on a i osi re* overs b.^^is 1 lie ilata bas''«^ or lest ilern f)afik^ are m ttif 
puf>h{ ijornam aithoui^h tfu pri.gr'im is ifo- pmpertv o| the f^alifor.iM **^tati 
I niver^-itv ln<jU!ne^ cnMct rning the avai!abilit\ of ttic program and tl,- 
te^t iiern \ uk^ '^iii>uld l>e a<ldresv»d to the aiithor ol thi" artu le 

S()( H\'!KS 1^ a { nnipreheti-i\t < •imput"f'/»"d le-hng svstefTi wtiirh 
make*- possible iIh ' st ibli diuicnt and rriamler.afn < of nui> hir'c- readable 
banks (e-^l i?» in^- h rom ihesr banks the < oin puler ( di\ "riMrio t te^ts .u'd 
exer( isf's acMoring to ^-pf ♦ dw alion- ^uppb* d bv ta< u!tv and or -tud**i.ls 
sO(.H\|KS v^dl 

• produce pMiited t< 4^ nri a (Ofnpuler ion proiler 
^ . • di-plav te^t Hems on inlj ra* tivr ( oni piiter tuned are termirjai-* 
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^" '* ' r*i- ' V u*>ti^» an'] an stud^'Mt response* 
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. H \ 1 ? - r .i^ h.. -1 pr-.u^rariurteM] .n .tandarJ AN^I COBOL, 

^ f*' t '^''ii [.^ n'j» nt 1* will "perate nn \hv f'f>mpuiers whirh The 

« ,f '.1 . itr 1 '!.;rT>-,?\ ifi'i |/rs nov, } and on anv It will have in 

' ti.'fif auw (.f Us PI Kiular dem^r; the SOCRATFS 

- ' • ' ♦ <i »t, !aK» a.Jvari>.i^r nf .mprovrrj M^mpuler tacihtie-* 

- ■ ' * ' ' ' ••■i^'i' ''lu^ ^dutaM"r\ii nf»>.lv ft ndl a!^o he available to other 
,r V , r,,| , . iir; , jj.,^ ( i.»Ti puling ( ordi^u ration 

'".f'ti'-r f-r '^rrarr rir.r-,^drv tit support SiX^KA'I'KS were 
. ' .-ilv 'r.t ^ sU OiliM f'f FVogiam n*-velupmenl and 
I H..j [h' n.v vj.'n ,M Ivi'tT lati' ' Svst*-rT]< m M>nrerl with a 

— 'H fi uhv -I'-r ri^'^: , offjiiMtt* I- ^v--tern d^'sit^n ^p, f ifjealio IS \\f»re 

f • ir. a<iv ,i V ' ./rnnntK't 'd CSI far ult > ha^-d on f>erreived 
• " 5^ P-- i"ifr; vi.i- p:ruM''d to a t-'anj o{ ^ra<iuale >lu<it*nt«- m 
Miff * ,if Cj-iior'na ^faf I mw- (^huo Tht- prDjeet 

• ^ ' ' i--*'- th» t ' ta}>!,-fiiTf*ni 'd piarhifU'-r»'a(iah!e files (jf 
- fMi id!' ih'.rs of tho-p iijrv, and I r-^rarn niaiiitenanre 

• M '{>. />' 4^ • - IT p.'^.iKl,. ^rri» rat^' te^^ troni thr files 'd<cnx<\\ng 

^' ' ' ^ ' t'' ^^rpJifd tfi. ijsrr l! alvo provides for 

' ! ^1'* ' *' r.nj: tiiid r^'t ^:^^;nt^ rif r.f item stati-tus 

• — ' ''^ '^''^ i'wit'rji l>\ uiirraUiv^- terminal ft 

' * * , . i « r k-^phrHLirsjj and al|o.-<, jm ni»-diat<* fa<'uitv 
' • ' '** ' v^' ' .t- '!,idMi1 -»'lf »\a!ja!ion an<i r f.alh'nge 

• ' ' 5' ^ ' ' ' ' .J' ' * J' ' h .r.k- iT!l< ra' tiv- trrnnfuii 

• — ' ^ - " ]. r . ' I'^jrfh' n! JM'i if(< iiidr^ <i vanMv of 
1' f !'jf r» d ijrnjMj i! Mf t -pt ♦ ijliv imiovat'vr ft 

- ' .r. [ ~ ' . M, ioM!..| u-r «)| n«t'Ta(liw irr.ninaK and 

i!''Mi-., , rj.uih rh.-flia I»Mrruri(^ M rrivirorjnirnt 

f * i*» i *^ Mrid .ui-vvrf if)os»' usualiv 

■ ■ ' ^ ' ^ itrrh^ (!»xt,:al answt r^. ^rapfiM alK 

* ' " cifi^vyir-. rpaif K'H^ jn^^^f-r-^) It also 

'\ ' ' !i ai ' . * f -rd kr, p,t!jT ..ppn. aJion^ dial \mII 

W ' i < sdt' i' -liidtnf iirntd»rfis and 
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M*ll-rxf>laniff)rv \ ^ ompWu- mI oI thes^' tornis whu h nulufle test item 
re«ju<'st^. atl<jiti()i) <*r dflrtion, rr(^u<'st an<l a •5{'orin^ mode rf(|uest. art* 
n(.roHu{ed in A})[j('rj<ii\ K 1 ht-sc f<irriis ( ar\ iu' ^' ^ m;tU*H bv larulty to a 
i.Kal (lata rt-nt-T lor puiulnng or tan \)v vinvrvd u\ tuneshannj? modr 
whcrr a farult) nu*m' is proniptt'd to supply the mhirmation required h\ 
the progr«ui. pr< tfie sf-rvicr de sired SOCRATES edits the request 
to jiisure atieqda v nformatmn and formats il for prore'^sing Faculty 
and student user- need know little inor" than the Hn^hsh languajj;e in its 
written form They are spe, if.caiK freed *ron) ror^^jderatHins of format, job 
control eird scquenre, f.N- struetur**. (■!» m both the timesharing and 
batch niodes 

SOCK \ PKS is thus avadabit- Jo the h'asi ter hwn al rrjcnibcr of the lacult^ 
as wfll as tin* traditional (ornpiiter buff 

TfcST ITEM COLLECTtONS 

lest iter!i (olltftuins hav** been cs; abbsfied bv rnaiiv others in a(Jdition 
to the (]S[ ii faj'ulty In ddfiifiori to a lar^e bank hi l'nitp»i States history 
(approximately I5»(KX) itcrns) test iieni banks currently supported by 
SO(^RATKS include mathematus. chemistry, physics. bir>logy ; 
psyctiologv accouhting, d-^lronorny; e^nnornic^, sociology; tests and 
measurements, and counseling ami guidance !n several fields where 
S>rmal compr»*hens!vt* exdminatunis arc being developed by '^SUC faculty 
SOCRATES will probably serve a^ the delivery system The System is 
iurrently (Jcvelopnig ((unprehcriMvc examination mcthofK and bases in 
chcmI^try, actounting, ec(int)mics. political srn-n-e, and recreation. 

Kstaf)lish< d test Item < ollet tH)ns must becon»» iiallv evaluated, revised, 
updat»*d, and expandctl For each collfction. a single coordinator or a 
coordinating committee is designated In addition to answering user 
(|iJ»'^tioic ffie (oordinator appr»ives additp ns, deletion^, and etiitorial 
c^lange^ ^ 

S(K1H*\1KS' rciMirci-kecping cafiahiiitrc- fa ihtate item validation 1 b*^ 
-^vsfcin ijaintainN permanent re((»rds on the r umber of times an iterri was 
-'♦•ItM te<i (or an ex(T< ise and tfic ruimber of tunes ri wa^ d*'leted bv la( ults 
rirpirsr It .lUo maintains an item-bv'iter Miurit of student responses Tfie 
M).'rdinator win rfo-jve an auloniatH f>rint-oul of all itCiiis rrjccted or 
<inNWrred unorri'Mlv tnor** than a <eitjin propi>rtioii ot the time on «in 
e\< 4'ption ri'port b.i^is \\v or -h»' ( an also r(*(|nest similar rcf^orts (,\\ items 
w ith distrar tors { iioor- (t responses) t fi.it ar»' too strong or loo Acak 

f^t • ,iusc tfir !<-s! 'UP)., are i^''ing u-( d on a svstem-wide basis^ statist, (s 
a<Mirnn!at" rapidlv Ihi^ buih-in meffiani^m for (|:i,ilit\ (ontroj aini item 
l>ank imiTMV* rnept |s pnt» itjallv «ine oj SiJ^HATF*^' ino^t imporiant 
!< <itijr» s 
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HOW DOES ONE USE SOCRATES' 

Jr« m v.Uu U afd'ultv uwn^hrr .^It^ t-^ rutPe'Tie^ thai dpsrnb*- the area^^ 
b'^inwt. ! KevH.TH» (niK-l * ff^ss- referent rs, permii the specifu atmn of 
« -ritrnt Hiihin ( a{r^(,nrs 1 hr (arultv us^ r nia> designate a diffiruhv level 
f'.r.'dd, .itrjrorv b;..a (e^.v. average, .)r difficult) He or she can aLs(, 
•>••!<" J ur rx.Inde f ' rtain rvf)»-.. of queMiori'^ if-ms that call for factual 
n- all, Jtrrn^ thai u-.\ .kiiN and attitude., items that are assonated with 
.hjrt. rn.tp^. pi. Hires nr diai^rarnv. and clustf^rs ol iiems relating? to a 
tahi< (.r pnntrd f»'xi FioaiU, -^inee earh Uern is assonaled \vith a unupie 
• l^'ntifuaficn numtx r, ^.u uhs, u^»t^ ran request specific n/ms 

A^? f '^0(.RAIhS has <«»nviruried thr- exercise and hsted it, the 
instni.tor mav rrjM t it-rn^ SOCRATKS will, n„ request, replace 
drirfrd itrrij^ with other x{f'w- whi(h havr thp same characters tics ..r 
ditf.TMn (hara(teriMj(s I ne (vr|e nf hating, revi-vv, deletion, and 
rtpldiMi.Mit (an he r-p^-atrd as man\ tirries as necessarv If the faculty 
rneinhrr pla^ - hi^ nr hrr order via mtera' tive terminaL th*- process may he 
-fcpihdup A-- .-a. h Hem is hsi.'d. th^MJsrr is asked to accept or reject it If 
h* nr rtjt(t>. du alternal'\»- item Hilh the same characteristics is 
< \u,-vi^ M hen ih" entire pxt rcisr has heen constructed and approved, the 
ijsrr mav r^^nvc an imme'didte hsting on the termnic^l Alternately he or 
-hr arihd\"tht '■xnrnsr h.trd on the < oniputer hne printer In either ca-p, 
the tdMiltv rnrinh'-r is i.i / omplcle t ffntro! of th*' piocess 

I Uf'r* IS no restru tion r^n th*' wa\s m which an exercise mav I used It 
<oii{,i Ui' dn iin^r.ideil didgnosUr rx< rcise. a take-home test, or dn 
np. ri hn(^k pv.iniindtK.n It c(Pul<i he used f(>r I'KJ siudcnts \u a traduionai 
stir\e\ nr fnr a sm^Hc student in d persnnah/rd environment. It could he 
Used m , (,njun( tnjn with < {her qu(>s}ii«ns supphed hy the fdculty memher 
In-lPdd n{ hnrno^rni/in^ * du< ati.jp SOC^RATK.S encourages and nu rea^"s 

l.O llh V fPcK ftoi^ npMoris 

"^(nnntr is aUo nnd* r lafultv (onln>| A fa(uhy memher « an srore 
exannnalmns },v [.and i.r Ihrou^^h a storing parkage availahle on ear h 
(.nnpus 1} he nr she s. ores ihr.)ugh SOCHATFS, a wide range nf 
-tati-ti( al options drr avashi^h- 

Stinh n!- will us*' S()(!H A I F S \ id jnt»r.ntiv( time-hanng terminals In 
-furn ( <isf-> tfir sludrni wdl aM pss an uistrut rt»r-cr(Mted exerdse and 
rr< <.rd- will hi ke[)t hv S()('HA'I Altcrnalivciv students will use the test 
Item huiks d, itU t,,r sr|}-pa»»'d drill and irisiruMion in whu h casp n<» 
rpf*ord will f)r niainl.nnpd SfX.'HAIKS will jjstj s^rve as a vehule fnr 
delnerv ol ( haHrnj^p rvafninations if- whn h student u'-e will fie superv is<-d, 
and \\u tjst rc-ult wd! \n rc<'>rd(d for use hs Idpultv and the registrar 
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}T«tr»i« tjinidl (jhiKMvf^ ami th*- 'ifvt'iopniPnl of m^trurru'nt^ t<> mf-a^up* 
i< hifvt men* !? vsili Ik- to ;[;♦• n»*r!t ot ihf* ijniVf*r-}t\ In invn{v»- a*» mai)\ 
fra' »Ma^ fd( uir v po'.-ihlr SOd H A1 w ill dN'» f -t.*. far v from mu*h 
njrn i' • Imrr H.irk arni prjj h* n) v> >!h ^(?[>hi -U'^at^'i drialv-i^ ';f ^tudi-nt 

ufiifi 'fi»- « l-i--ro{'rr.. *'mi hjnp jnd diacno-th exarnnidtHin^ >*^ill 
[,.•1 <»ri».» rr>'<r' nunjnrou'- anci th^ rapi'i fir-Kiut tntrj f?f utfii^. jHudhzr-i 
r< i^r- fa( ilflal*' a 7i',imf«< r »»{ tfd< hmg -iralf^gh*- 

• jid^n-i^ti' t»'tin^ ( M.»dirU' B tintr*" ^pa!»"^ a Gut^nan a^iPfc! program 
chat vvii! i^rnup '•liuiPRt*- d« , ->r*lii!fci tt> th** kind- of M».iip(-irnrir». thrv 
!"' ' 

• i n dit hv '"Xdrnina's'jn fMucJuh I) uirlu ir^ a dfhtfr>' v^tf-rD for 
' hailffig*' exarpinati.-r;^ } 

• « 'imprrhrn-ivf examinalj'*!!- {'^et urit\ rpquir^- th-t* maris fquivaU-n! 
\*TsiMrii, rar: pf.rrat»Mi (>n a ran iorn ha-i^ SOC'RAFFS pr'^vid^^^ 
ail it{t d\ \i'\\u\f inr \*'^\ t un^-truf and d^divrrv ) 

• nio.luidru'-d inxirurti-'n (^jmh^ th** '^tudrn! mulljpU '^an'"- t«. 
'1' rii'»n-t r ate M>rn p*'t*'n< v 'n a d* iirn-d ar'-ai 

• pf r-..,;ali/» d -v-t'-ni- '^t ut-tfu-fHr^ 
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Chapter 17 

COMPUTER INFORMATION SYSTEMS 
FOR UNIVERSITY MANAGEMENT 



by Richard L. Van Horn 

\Xr«th manv ijn'\''r-i!'e'- in If uhU- , « nrripulrr-ba'-f^f^ information svstrnr- 
to pnhanip nr t-v.dhU fflrMi^f manaf^f irjent c>rrupv a povihon of great 
inwr*— ! and M-ihilitv In turn. !h«" rnanag**r-^\ -!»-m^ de^ifineT cor^flirt 
r*-mdin- an oit»-n dj^' u-^t"\ i-^uf rrlalpd t<. the usefuin*^^^ of management 
ififorrndtion >\st»*ms Th»* argtjrn.Til'^ arr v*r\\ knonn b> both *»ides 
Mandgt'T'- dr** ' aptiv of pa-t pra^^lirf. rnn^-idpr fen dlifmativr*;. , do not 
un<lfr''taiHi thr Imnts and rapahilitie'- j)f tp< hnol,}^\ ; and ha\e no r^ahstir 
V iPH of M hrdulp*^. ri'-k- anrj rosts of vv*.tfm- nork Sv'-^pnis (lf*.!gners are 
lasrinated anii pr* (h { op. 1 h\ lerhnolwgv arr eternalU optimi^^tir about 
Ihf* abilities, ot th»"m^plvf^ and tbeir -^S'-trms, bave oni\ th^ vaguest notion 
nf management problem . and make most df-ign dec i'.|t}ns on the ba«.i*» - ^ 
tb*'ir ovvn anfi ihe < umpu:er\ ( onvrnier* Tbi^ ' on flirt, so tbe argument 
<ontmues. mevitablv must lead to Ie<.«. ^ati^^far torv information svstems 

After 20 vearv js ^ rpsear« f>»'r, fji-^-ignr-r, and t^at her of management 
informatiori sv^t#-ms, the :hor a major user (d tb*- Carnegie-Melion 
I nivt rsit\ svstem ii additirm to being responsjhi* lor it^ development and 
opi-ralMm. offers m this paprr ^omf^ romments tin univer'-itv inf<*rmation 
-^vstcms from a dual us*-r designer viewpoint 

The nsrr-dt >^ign^ - forifiKt is real ar^d !h»* abow rfesenptK^ns of 
{nanag#*rs and d»'signer>^ are reasonable strrentvpe^ However, the eonflirt 
ds si i\r(\ IS largelv irreb'vant or at l(Mst n<ir bmiMiig Both ^ides recognize 
loase-, a! b-as( in - art. an<j rf»n»pf»nsat# for tliMii .'fiuiernik*; and 



fmd.ns.'ig t<j,'iflMt »iMv Td!-^ ( ''^t an<i l^-rif [;t*r-, arid <ertainh it de-rvf*s 
'"nnfMjnji atiffijinn anH rfftTt, ^he r»*ai 'rnfar{ f.» fhi- CfinHi^t on th<' 
iibfiLhit^-^ iA th*- '-nd v^rn^ m a unnt-r-it) ^rrsali (*n other hand. 
(Mfiij'ureT 'uh 'Tvali'-n d.> not appear to b*- trslra lt> m«»<il 

pianP'nj! ar-.i . »n{r'»i d^^' i-i^ns iri un(\rr-.ttf-- toda\ Th< pruhh-rrt »- rri'irt- 
'|f»-^i> '•»-U'»-i I Fr'-dPH'-k Ta\l"r *^»an J'^hn b]* \ .id 

CMU INFORMATION SYSTEMS 

< ar',»'»i!H M^(l,.r [ fii'.^'r-il'r a rn^diani -;7^^d priva!*-, re-ear. h 
• r,ct\\t ,\ un}\er^i»\ 7 -/h<)ii| ha^ app'' ■\irr.''if(d\ '^.KK) undf^r- 

♦'FUi'"Vf*'-. ar. »du'd*'.n arifj ^rr^cral '•p*-faf;ne F'udjjrl for $2^' 
nj.l} fvn an 1 a t' tai hu-J^t t ,n' -ud'!-^ r^-ear' !• and ayxilian*'s {4 $40 
fiidh' Adrtiififf ral.vr ir»?nrrr'dTj'>'i ^\ -tfrri- u-f parJ "f an IBM ^(A) 67 
Aiih • \\* i-^\\f di-k \in 3[f'\ iTf a « f-mhui'^d I niv»*r-it\ (lumputali'-n 

r,t» r \\* 6" ' I •-ra!»*- "indfr T*^^, a n"\s vorrifv^ hat rare and f'^niM 
?ifTi» -hanPfki m^n'tor r.ut inf'Trna; mri sv-i^n^- [•mgrani- ar*- v^ritlcn m a 
-ta-idard rOBOI M.i-' adrrurn-irativr : fni'-r- nn r arrsf ha>»' !fdrt\pp- 
^'•r da^a ♦ f.rr'w a'.-i mj»^ f • rilf I, and -1 prn^rarr!'- ar»' rx»*r utvd ai .^nt in 
f*,if« ^. *',M,i' \ht inj rr KiM "I -\-t*m- -taft 'd 1') prngrarurripr-analv-t- 

; T jii appii' afit- afi 1 intpJiM*^- * !'»in! "i^ ari'. Mi«i^r'H.jj , d»'\ fd'>p»mpnl 
Iff ' ^'p^ alwnirii rr « ..rd-. giM r* ' ffd, and 'tn r^-gi^iraf in* ludm^ 

wd* n; r*'. «>rd- p'rM.fMw! rrVf -.t'-r'* -p» mjI -tijdi* - In -urTirT»ar\, 

( Ml !• 1- * x^.T,-} ' d.i',^ t'^'H f -^ifitf t 'j!:i[>nfi*n!. a . rk j'lif pr^-^ra ni- fi >r aH 
'vj 1' ipi 'i ^M'-fj jTf If, i J ' fTif * »» ri? *-! il' f -K^ii Hi r» pr^'-f n'-' a 

il.i' < ' »v*.f f r ' ' •-* .r 5 ' ■ • » ! .* ,i pp* » .q ^ r pr» jt* t' r ihr -i/ ,if}d, 
••1- 'f . ■ ( Mi 

MANAGEMENT IMPACT 

->jr'.nr.i f dr '* r /a' 1 ■ ' 't-K- j'Ti'.-l fffir ' jr.'l plafinifj^: 

•-Ml tjpt r tt.ti. - . 1' c^'U d' p' f.. tv}iv < r> . -i».-r -uppf.ri )^ itfvnt 

' fin J » J» r -upf ^' t f * I ■ - . s f r-i' . t ,11 h; ,u! 1 1 tr i f p.t \ •Tiud' v M's, • ♦'p 
i'r n-'.i' '..MfH- '.-1 if iMi. If!?- * riMif}'< d!« »Mt[\ ahi-nni 

.'^ r' 1 ir- !:fn*u '} Iin»-''d m-'i.-*- ^ fnh' i \U 

■i^T' » Tjr.r r' . ^",./< !f [ - ihih?!- - .1 ' i f'»r m-ifiv 

.n,t r, v» • ff.« k . f., Ml <Mit!t' ♦ f- d'> a'.d fff.v^ !.. fi., 

hKjL 



'T'dPdj;* rrj* "If pldr-h^'iii a? i < r .1 f h^- ifr.jMM <.} • '>rn pufr- 'M \U**^" 
4r*-d^ »- ■ i»-ar f"r<"ijlr"l ("Ml d-imir ralnr" (jp^ ^n-i nn ..mput»T 
-V |j,rj{pi\ t-.r d '^^'.Hipari'-'.n "! hu'igttf'fi v♦♦r•^li'' dftudl -xp^-fiNf^ and 
iw i n:*^ } >r pidfin-n^j. th^^ mdj*>'" >"ri[)>i!*T ^N-r'*pi ha-n > a lifting '»f 

drrJ ^f-fii rr-akr \vi ' a Idr^re numhf r (»t >>\hrT ^aM'T^ but the 

' I -i'-dn- dn-J '»th» ' a lun-ii^lrd*'ir- !p -f.'>r; -!iri'id'"'j inian* td^ -idta ar»- 
»nl - maj'T pT' M-'f,t'urt nif <j!Hr!/»''i ih'i/'-jT.dt > -p m r*-!' ^ dnt !<• 
planniiig and « ' 

an«i h*. n"H bd%' rr-ad*- -uh-tan'iaj prngr^'->- Vlanv f'rm> havp Jargp 
'idid I'd^t'- '^.ntaininjj f xtf^; .1 » f- jjt^ a<i<iiM«.n -tanriarH fuiarF lal 

d' I'VI?!*-- 

P!anning and Control Problems 

ir ^\4r>( < - af'f'^'ir i" lag b*h:rMi ih* ui'itt' ifiiiivaMv^' bu-irif-^ ftrniv 

< a-*'-, >fu -i'tfii ti!n« - art -iu* rrr r* ' ina'lt'VJJ'* '^.♦Ini.n m| ha-n 



OBJECTIVES 



In ff}" -h<-r! run. tfi. \ r-^v {-'T^r fthf-r h « r r, I. a- ["jhip 
i^r.at"-, TiarkM -h-r- 'T v,^r.!»d5^ hut, !. Ih^- I'^'i^ run. all of l\u 
uhj. rtj *.i t^jihiTi an (',»T.i!l pTf^iil t?.»di If, a i)!!- firm plar.ning and 
''if.'r'M 'jfitam -h-if-*- and fiirrr th ri frf»m th.n -imp-*', vni^jr. ^.ja! I h( 
m^r^fo -\M*'n> itrfaKi*-> a i?r'>at d^ni 4 jnt^.r^DaiM-^ ? 1 < . ai .at*- th*- \ai;<i}t\ 
"t * uintj- plann'Pi? and - MnlrMj rff-srl- 

' )hj»M t.v# > fnr uni\ *Tst*ifN riff If f i< 'I Ufjrkf-t i- di-l'-rt^'i hv !h» 
td' ' Hidt pnvdi- t'ljI'Sr h .('1- ii -irniUr p'-fjur a* gr* aliv diff' r- 
' ;.t prif I hu- p-^i V rruj^i { ! * ■ f -'Ml -'.pu- vp» < ,4} pr<tHiJ< » 

iikf ♦ x« « Ii' *rf ' xr ciV. dn]\,i*'rt> f ^ . j, v pU j - m''^* - - » X' lu-i . tI\ 

»!<j»'t! J- »nj\ piir- jf pfiva:* I'd ii ' 1' f " »'rT}piif»n a- an 

0|«j» » !i\ ♦ - if.r a\^T.\d\* iirii.iTMtv -r t* iif rrn^'h; in< ludf 

-urvi><»l. <.H. n .t pr .dm t rmr t< iud'ij* ^ '-r ( nntrdnjhn^ In 

^ f'uf'hf v.'|{ar» If' pr^f!K* \h*' tfoai . rn* - t'» pr"» d* a -f^'td^'d 
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r*->fdr< h dful fduf^ati'^nal proj^rdm within the t. nstrami af a balanced 
budjj#*i K^pii li a universitv mansgement cl^'arlv agreed on a <vet of 
ohjerti\*'*». the relati()n*.hip f>f those objerljve*; to farultv effort, teachinj^, 
MJun^ehng. '-our^e development green grass, or clean buildings is 
defined Thu^ uni\er*'!ti*'«- can uf\ er quit** dgr**e on the desired results of 
plannjng and contr Alms, 

Margmai Effects 

Mm«! »jnj\rr-H\ pr'Aid*' *'Uh<T average <»'' total values One kev tf 

-u^v ivai !«tr a pnv dl»- uruvrr-itv i - tti look ff»r art inn - v»ith marginal benefits 
«jr»-aifr than marjifnai f<'-l Thu- hi nerd daia on marginal effert*^. Thi*^ 
prohl'^Ti) 1- v%rll kri«*v»n in hu**ine-». v{ hooK, orra*>ionailv rerognized in 
ho-juf^^N dnd larijriv ignored in univirsitu*'* 

F'»r ♦•xanipir. the K» ^ juin Kequirernrnl Prudui tion Model of NCHF.MS 
J- d Ijr5**dr, avrragi- ( o-' modf ! Iru rea^-e enrf>ilment h> 20% and re^ourres 
,ifi«i i !»•.! CO up |,v 20 '<j fi'«v%F\ er, the V ital quest jon to a prtv ate univer^itv 
1^ \u^\^ t'» a lid -tu'i<*n!> a! i»i tie or n«. ; <j^t Some f la^sp^ mav not be full, or 
\ht It fiiav l.f a ^dv in mt r^a-»' td< ultv prmlui tivitv An information s\H|**m 
that provide^ data on injr^ nal **tf' < N i- a prerequisite tn "M^-l meaningful 
[•iann on rfi.«d<'U 

Aggregation 

Hirri' f'l -'.^rtrn- ii»'>-iirTi a ^^-nerai pnn. ipi* that <lata partition^ 

>h..wM .<.rr» -pond f ^ deri-^ion p*»Hi!- firmrailv, tlunk td the pr4d)l('m 
1^ d<-tai!, hu: {t fia^ a ri.ore subtle form \n example mav illu^trale 

!hi-« riHM.nng (All ha-- -i\ ai a»lerni< * olh'^t-^ c ^m^i^trng <d 33 department^ 
'V. It- < dtain^ 1 h» aM ountmg, rrgiHirar'-. dnd HV^trm*- peopjr t,'nd to 
ttmrr^atr data f>\ ihr f italo^^ -trurUjre nhwh is a reavjnable hu! 
fii I -jfadjf.^ [)ro<»''s> '\(ifrnnj*^lratnr- man igr l)v a different stru ture For 
i \arTipl»\ ;hf' uT.f|i rizrj«luat» Hnnmn » pr- jrarii i^ part of ihe College of 
Hnr!!aroh»'v jf)(j Sn( m| Si o'ln » in tti' - ataifjg Ho\%rvrr ail th'' farulu 
.lO'i re««f>ur« e^ hr'on^ Im the f,r,i(jtia!e ^rhnf)| «d Indu^^irial Aclmim*-t ration 
Sow I rn«»'-i "firollrio-nt, initinr) dollar, arid finaniial aid '^lati^lir^ appeared 
(•} I'^TV plannum ir4|»>rm.it jnn --v^-temH m rdtaiog aggregation b\ r^dlege, 
.idn}jni>rrdtor«« found «li' m nf li'.tli- usr for management Fvf-n nov% that the 
prnfd-ni i> orr^ rfrd, nnr ha>- rm ra-v \%av to revisr ?he pa-t data ba^^e for 
« nifipari-f.n and ,i-!:nL' t h« un«vrrsii> ha-- ''Mrned that nianagemi-nt 
>? ru< tur» V , hanii'' '>^'< ?< and > - {cni'^ -ialt are i ar-fol t<> k»'» p th*' rurl iirf^^ 
' t it'I» - ind "Uf m' tl,i i; our f^-ogr.iH}- 

Defmition 

^ A<in oo-'r i'"r- "M' i. ♦f.rni^''!v<'s ( 4P.<j r st f}n'>K .j-k lln-m) ^u< h 



t 'MjTii* .1 a> I J' nil nih«»r- ' H >vs ari ti). s < « uf.if /j' Hov> do* ^ {.Ml < ..unt 
a {♦ nur» «j paM ii'in fa- ih^ ni'M^'ht r t w-itiDt' tJMjlu rij* rrjhrr. or 
^ra«ttja!t -^irj'].-?!? i»?-'ru< t< r-^ AH - u a* --.uri.j 'r'tt hut i! jn>p<Mla!U. 
In .>r<it r fu < (f:;r-»' rpl-.-!..:. tm-'v k f. ^ }, .vs .f. jf. \ ia« uH \ a p irM« ular 
■If }* a« '»aii > ha- i ' r ''' ' * 

Measurement 

h» < SMTP rill- al LMl h<t- a « '■!riri.'. I! fjTii* "M'-a. hirjij Ka« ^ 'JflMit lak*'- 
ar'-»!jt U^. ufi't- t a- K .^rfv*-*' r If.f « oinjujff ha-.-d pianr;int£ -\-*mi) if^lK 
I'm n;-fr fov^ f»: tr: > 'jr.' - ♦ a? h {Mi'-Jiyi-'Pt ^» ri* rat' '*aj ti >rin' - t<T 

Bui v>haf {\uu' ^MM an-l urst^ '^^ual' U tiai ih«..f? ^mali 

It \i . Ar>\ i)p,i ' .1" 1 •! * n<l!' — t'!' ,>~ur* ;\t» r,t pr* hl» n;- 

The Centra! System 

■f. t^f « • fiir i! a'lfn'n->r pi -f' N » * -fn ■ .» --.s K( irmni: r5,i|Mrit\ , ; i,iir luijd- 
ir» fi? an-1 ai Si^ )f i« - ^ f*f,.j j. tt d f.\ /j* , . nir ili/nl inr/an-.n- hk^ 
■■ii'irt- d'VfHo'i- If 1 d« p irtn.* ril- Fmt f'\an-f»jt' initil (.Ml 
di parlnp'nf ruad> th-i 'i .i k' ■ ^ hnv\ niait\ -jMpar- <j^' lu^n-u? v^♦ r* paid <.r 
*" ^ n)M. h tin.i-i. .a! a^-J a.j- r- > ■ i\* -J Ui-.r r.i- 'If » \ -Jiil arr fjH» 

pjit« < jr M..r j^M.uj r-M-^r.^ ) d th( \ ^h-iuld » ar*- M-i ! huiru -mimt! r'n^ht 

.1* iU.j .- kj-M^ f...r » «'-^ ^} .,,,5 r^,. ^ ji,.. fi^ffiri V 
SUMMARY 



( M . n,:,, M — • - ..'.j r,,,. ' il P J - t {.f f. r f<. 1: ^- vs j'h«u,Mlu fii (ln» 
■f»}«i!'i- h».ui!\ upt.n ;h' f!i •> pf r.i*» 'jru'-r^ttif^ U .'} irfij.r-'Wij di-k 

ifM IhM ^r.M up, iPM/if.t: |.r. ,>r^ nf UH II hrro}, 

i"VH ' .■rnn.iif". .|. {.TMiif, VM,^ -<,,piv iM*"rn' i!}' fi r»trr*'\.i| 

r;.- li 1^ -j. w ;.,p' 'I ,t St r-l h. M- r ( f)H<M itid !Tia!-\ r. lat.-.j 

.«,.s? }>• in jti> • t [ r M'i !• if't! 'ihm|. u vi j;- u Uj' -r - af"j <*\'\in'^i) <iir.<\ 

J' ' ! M'pJ' Stri " \' - \i' ^» fllh.k'' ' afi 5, i-J f h' U» r jjpiv, fv.t^ 
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H'.f^fV^T ,iiv»'n iirnil^'iJ r»'^t'ur< fs, th< ab'/V^' qur^ti .-n- addrpv«« the 
r'ght prolilrm-'' Pn»hablv :^)t 1 fu' rpajor weakpt s^ is ( untfol and 
plaiiMUJ^ Thesr tHit art-d^ arr in ln»uh!e as a re-^^ult of the ba^ir, 
v»clj k!»*>Hn prMhU'm^ di^-fus^-ed **arli#'r su« h aj^reemenl on 'jbjeotives, 
tnargirtal t-tfe* ts. agHi"*'g^ti<*'5. d<'!initi'*n. m-'-d^^iirement, anci (i\f-r- 
i'Tnjfha^i^ Of. '•fiifdi ^s^-trm-- 1 fu-^e pfoblem- require a great deal of 
I,ainliil thought b\ ^enH»r nianajj^-rs hke pr^-Mdent- and deans whn seldum 
fuv*- »b«' t;me or !ni hnation l'» deal wjrh them Sul><^tantial anti often 
♦•.i'tui^ Hnrk aU'> r»'quir»-d anaiv-t^ and planru r^, rim-t <»f wh-im f>\ 
'>"»s jr< vi<t»rT.^ot biidg*'! < J*^ I ni\rr-iti*^^ ^»rm tn t«r making prngrr^-, 
h'.' ^ImvsK j{ L^'^i It ,int\f r^»JH'>- art' t" thrive, Jh^-v ^'tm«-hovv mn^-l fmd a 
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Chapter 18 



ORGANIZATION OF DATA PROCESSING 
WITHIN A LARGE ORGANIZATION* 

by Robert Beggs 

|)dta F'rotvssin^. -a^ a funt!n,n, \Mlh an) nrfranizaiion hr it large or 
^rriail. mii*»t hv organized and managed in a manner whirh is ronsifetent 
vMth thf aims and t^hifrtivrs r)t thai organization Furthermnre. that 
furif lion \nu^{ bv an mtt'gral part of the ho^t organization Stated another 
Hav , ihr (lata prores^^ing funciiofi iriu'^t hf ( ompatible with the other major 
hint lior.k in the rnierpnse in r)rder to ensure that it is not looked upon as a 
*^pfM lalized appendag^^ to the organization 

f here 1*^ na ^farrjtv of materia! m the literature nilh resperi to the 
It'hniral suf)jfMts ^lu(h are part and parcel of every Data Proeessing 
Mafiag**r*N dd\-tf»-tiav re'-ponsibility This paf)er speaks to the broader 
^ol)jert f.f integrating the data processing funetion with all of its unique 
r!it'thofi«)ing\ and jargon intri thr larg»T enterprise. 

it 1^ fs«,t-ntial for thf* data prof r^^smg funetion to have a mission. Missir>n 

drtined her*- as a strategic objective nhirh has either been assigned to it 
l»% tfo' top rnanag'*men! ot the organization or ^hieh has been developed 
hv the data pro( cs^jrig funUiori and exphrjtK agreed to by top 
managcnicn! Stral«*gi<* objectives or rni'-sinnti within this context would 
fiavr a planning hori/on ol noj jcs*» than three >ears and the norm would 
[m' oior*- like h\c \rars r)n(r the «-lrategie objectives have been 

• Mii^fil.r ^ ,i . . f 'i. M^Oi. .Mf, , - ^T,,, , H, On }o:h if'^ ( ..fil'r«Mn( <)n.iwa. 
'm<«1,i Iki ' i' 1*^1 li I ti,ii' I H. . (j,t» f} i.Tiii wtOt rti i-.i .f) «.! IBM ( .m.iH.i i oi , 
' < M^'M IBM ( . 1 I f.j pr-> 
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establisheti, it is ihen pos-^ible for the data processing manager to establish 
more jipecifir obje(*t]v*>s which tend to have a rnurh shorter time horizon in 
the or(i»*r o! one to two vear^ 

Objectives might, for example, he 

• efficient operation of existing sv-^tem^ to produce timflv and accurate 



• r**(luciion ot acinuni'^trative (o-^ts b\ presiding more cost effective 
wav". of dealing vNit h voiumes or handhng mor#^ complex transactions 

• provision of information for management decisnm-making 

• The development of database ^-v stern** wjthin the framework of a 
long-range afjplications plan 

Having establisheti the miss(;n, it i^ then essential to under-stand or 
cr»*ate xh^ environment vshich vsil! either provide the greatest opportunity 
tor su<(••^*^ m meeting the objectives or, as a minimum, will provide the 
tovsest < on^traint*- Such an environrn<*nt ha.s a! lea*>( three distinct 
charactcri>tn s, the hrst ol vshich is the philosophv of <iperation The 
philo«-oph\ nj o[j<*ratiun nutlme^- vshether or not the data processing 
func'ion >s In be a crntralized --crvue agency or decentralized to the major 
functions oj the entrr[t i^e. vsh^iher or not the services rendered are to be 
ctiargt d \o the crui ust r--, vsh^thf-r •;r nnt the functKm is to be a cost centre, 
prol't ((Htre tn neither, vsh-thrr or not the sarne planning and control 
di'-t ipline-^ applird elsewhere in the enterprre are applieci equallv lo data 
prjjcessing 

H»'gar<lless dt \\]v (fe. i-^ioris nidde in ihesp area^, it i*> essential to have 
\ lear and unanjbiiLruoii^ lines of responsibility and accountability both for 
the t»p»'ralion of exi^tnig ^vstern^ and the deveU)pment of new systems. 

\\ ith ihi^ kind ol phiio>ophi( a! base, it is pc.ssible to determine the level 
at whj» h !h< data fffot e^smj; rtianager would report vsith the organization. 
In thi^ ffgard the author maintain^ that tfir DP manager must, to be 
cti.vjiv,.^ report to ihe <'qui\aient of the corporate* office If the DP 
lorhtiori i-s to be decen t rali/^*d across the enterprise, ihc DP manager 
>^h«>tj|d r('|M>rt 1.^ tfie i'liM I r>per*itirig aiiirvT of the division of which he or 
>h<- i> a f).irl h tfu' luHition is to hv centralizfl, the DP manager 
^hn'ild refiort lo in^tilnlion oMimt to vshich all oth»'r '•ervice lunctKms 
report 

Finalh, tf'c data proiM's^mg orgarn/ation rniist have a clear and 
»*nl5^fit»-fN'd ijnd< rs!andin^ of the »Tiak< -u[, of \{< user « ommunitv It user 
^alista( Hofi ,iod u-er pf'r^fH"fvr are kev elements m being able to meet 
nbj»'( ti\e«.. i! IS e^seru:;il tha» th<' data proc'*ssing manager undersU I the 
a^piratmns. pre^^^M'^ and priorit)e'> oj i\n i major user <() lhat the rnan- 
aii»'r and -tafi < an orgain/e and nperat»* \our t '"r •nterfaces ac < ordinglv 



results 



TOOLS AND TECHNIQUES 



Hav mg ••s|,it>h4ied \ h*' m j ^-n'i 
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in nhii'i It ^?<>irig to ojxTatt*, oru* (an n<>v^ turn lo the tools and 
Wt hr*iqu{*s vshu h rdt\ hv applied m xUi^ en vircinmpnt in order to me^l the 
^tateii objectivies In ortier of irnfjortanie. tof billinjr must go to the clear 
and une<|urviral definition and areeptanre of the re««ponsibilities assij^ned 
l(. th** data processing funi tion and to tfi*' user The kinds of questions 
about whu'fi ifiere "-hould never he am debate ar«* 

• identification of project^ 

• definition of requirement'^ 

• deternnnatjon of benefits 

• estabbshrnent of priorities both for enfiani'ern**nt of ex'-ting svstemb 
and the de\»'lopment of nen svstems 

• determination of costs 

• operatu>n of exi^tinj; *.>siems 

• project management in development of nen svstems 

• df^veiopnient of long-range apphcation plans 

There <s no one best nav tu assign these re;-pon?ibiljties for ail 
ftrganizatmns However, ifie credo "There is no surh hing as shared 
r»'^ponsdiiht\" hiII stand one in good steati Next in importance i« the 
management s\ st(.m viev^ed from two perspectives First, the organization 
of tfie data processing function must be established witb the same 
princif>les of unaml>igoiis assignment of re'-pcmsibility and acco^ntabibty 
tfT the d^'veiopment ol new svstems, the operation maintenant ^ and 
enharit emen! of existing systems and the support serv ice-, required by each 
of these major areas, 

Se( ond in import.* ntv ks the external management system. How does one 
establish effective interfaces [jet ween the \arious levels of management in 
the user organization and their counterparts in the data processing 
organization? There is significant merit in having a high degree of 
symmetry between tfie data pr(K*essing organization and the major user 
organizatKms Such ^.^iimetry makes possible the establishment of 
effecti\e communication n terfaoes at many different levels which not (mlv 
allows dav-t(^-(iav problero>- to be resolveij f)y the people who have the 
<iavio-da\ problems, but, of equal importance. f)rovides ffir an orderly 
profess of esralatiofi in both organizations for the resf>Iutu>rt of those 
problems whuh are not resolved at the jowf-r levels 

THE PLANNING SYSTEfVI 

The plaTinmg svsh'in cdu be mo-r effective orue «.hj*{tives and 
mechan.sms have been establislnd Management ol Data rr{n es^jog 
planning is prol)ablv the must f hallenging assignment that «inv individual 
(an((mcei\e The user rornmunil^ has an infinit*- level nj jsf^iration and 
the data prruessin^ manager ^as a verv finite level f»f rfs(^jrce tf) appU lo 
ifiosr asfMratmn-- Kf-jogm/ing this, ,t is miperative to e^tab.ls^i •>oinr 



^ r< I alii I'lalion 

' ! i"t I' > I ()} MjK rat'iin 

• r ' '< . - hf'ii-u r»'n(lt p'<i or to ix- 
' jt^.viiU- d hfiMrk a^ani'-i 
prfK r^Njnt; {ii:{rt!.in From 
w i' ['r"\ i.l* - rapori i J ha'>{>- {<>: 

' • t: * N 'if*'^» r fakf't! v\ ii h in i 

' \^ f- , ^ ' ^ I - !at tr 
> ' .>\* } ~ af f'lw i t,. 



^Idf. .mN dfi'] tM{u,,ii ,,1 a- aitK'Mt. vMifiifj ,j.,td print's^. 

Wa^n-v. Mr\ nh%.,.,. trom !h< [nnni <>» v;.-. ■»[ rthrjprifv and 

-t.ih!lit\ ui ifir ( rralH .! (it iKf f)ro»iu( t, but M^t'al <t;u perhaps ^rratf-r 

a proira h'.i pt^rio.j <.» nni^ i fiJ- * aMon ii ..n iv apj-ar^-ni ^im v 
f -iap.'tar«i^ .r?- ^,tn)t'vshai ijrn<]ijfr- {>> a uistallatn-n \ -1 thr 

pf'.trrarr.rMtn^ an<l 



rf ^ !i- < 5. Mai 
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'1'.. .ittoh if. I.M 



ft ( , ! r , {>ri > ■ fi''!'h ri .n' ' 
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Part VI 



Communication 

and 
Innovation 



Chapter 19 

COMMUNICATION INNOVATIONS: 

Comets and UFO's 



by Gorrion Thompson 



• * . , . I * . , >,^> Kd^ ^ » ' .•t{,i.'',^ '^Vf-rv ♦ 
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• ' - • 1 • * t,f • \^ ; n^f ,^ -i {«. 

. ........... . . . . . - , .,..1,..,^. : 



14 



ERLC 



- f t r '1'. • 1 1 ' ' ' ir '^r {»nk' i 



ERLC 



ERIC 



Or. I, 



a'l r.j 5 -i I'.i't: ht-*" • ' '.ufiirurn Or*-r N^f-k^r- hdv< -aht 
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Appendix A 

Catalogue Record 1 




Appendix B 

Catalogue Record 2 
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Appendix C 

Sample of Student Dialogue 
Histology Course 



EXAMPLE 1 STUDENT FLOW 
htsti 



C( ViPUl b P 1 -i.iy ^'.r,es 1 a 
ST jDENT S'on-ach 

r .MPUTER No T^^eiafrnn^ K-»ropr!a q*^ rh« s«o'- 
and fhe •pithe' j*^- a :> _b 

STUDENT S-riaif Dow«< 

COMPUTER No Look doseW at >) '!« ? 'A^.^t vo.' P'o^a>-Jy a** . "> * 
are srraignt ti.bu'af gian is N*- t»t e 'h* n ^ »»«ro i g^' i*a 
.n The epithei.urr' T '^y aga"' »o r^a'^ « e _ ga-' 

STUDENT Anal canal 

COMPUTER No Or>«rve the *l>u' iay«rs ' ,. 

rnftpta/V a'"3! NjS't^* *Hh 'i'Q^n 

STUDENT i^sophas'-JS 

CCMPu'TCR %Jot.c« tl-« Qn< ^' 9' 

3riser>L« o* villi Tiy ,\grft'. 
'j"^UD^NT , ini8stin«# 



^8 * 



1!. 



EXAMPIE2 5 TUD£ NT t L(j.v 
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Student Sample Flow-TES 
The Independent Study Program 



Swdenf - Computer Dialogue 



Computer 



Student 



Student 
Computer 



Student 
Computer 



Cornpurer 



Student 



CoTipi er 



Narra the pathological cr«ndtt«ont withtn the 
brain caused by blockage of the lateral and 
medial foramina of the interior medullary 
vellum 

' don't remember 



Are you havir>g diffrculty ptacmg tne loca- 
tion of the interior m* ' 'lary velum and/or 
the significance of the foramna? 

Ye« 

The infe'tor rrieduMary velum forms part of 
the roof o* the fourth ventricle. The foramina 
COP' municate with thecisterna magna and/or 
cftterna pontic What it contained in these 
ctsternae-' 

Cerebral spinal fluid rCSFi 

Correct Now consider blockage of the for- 
amina and answer the ongmarquestion 

Nome tt'« pathoiogirii conditions within the 
bra>n caused by r> ol age of the lateral and 
medial foramina of the inferior medullary 
velurt. 

Water on tha brsin 

Not acceptable it's time ?c becof^e moro 
pro*esii<ynal in youf terminology' 

Hydrocapha'y 

very goadMi The o\ -"urtioo wil cause an 
increased quantity o' cerebrospinal fluid k. 
the v^ntrtculaf system 



Comments 

Computer asks question 

No. 7 



Student responds (un- 
anticipated response) 

Computer poses review 
question 

Stu .ent responds 

Computer offers coeci 
ing informetton end 
poses another Qwestion 



Student responds (cor- 
rect answer) 

Computer gives rein- 
forcement to correct 
answer 

Computer re- poses . gt- 
a question 



Student answers (wrong 
answer) 

Computer offers tutorial 
feedback pointing to- 
correct answer 

Student responds (cor 
rcct answer) 

Computer gives retn- 
forcem**nt tO correct 
answer 
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Appendix E 

SOCRATES Form 



SOCRATES 

CALIFORNIA STATE UNIVERSITY AND COLLEGES 
USER IDENTIFICATION ^AQE - (REQUIRED) 

Lii 1 



20-21 
29-X 
31-^ 
41-62 



L«ft 




Fi Mt 


! 1 ! . I i 




[ i t 1 1 1 1 1 




! 1 


1 i 1 1 i 1 1 1 


1 

: 1 i 1 i 1 


i i i 1 


1 1 1 

1 i 1 1 ! 1 J 1 


! 1 1 . 1 



SociSi Smv itv NuTtMr 
C«mput Number 
C«fnput Htm 

• $. BiOL for Sioioqv 

Coof|« l^^ntttiortJOn Nurrtj^f for w^<h th>» f | 



t«i1 Wtft oft J*'^%\ r 



Tttt Htjnim (TNft nwn^vr rt 
tMctwr aaifnad You -run nu^ • 
differ trvi ^yjmtjmf for ••<^ twt 
withift t ODMTM. bbl you nity um 
th« )«fm nuntm for difftrcm 
couriM Whenever • nodtf matter t« 
nude, yotj nvft fill m the nurrtMr 

yvu eKifneo ?• the te«t being j | 

modifted ) Li—* «l-6» 

»ten^ Bjoh ^ L J_J I I «-44 

1 I 

Nu"*et of Add'tiooii Verft»orft of Tert D«*'fed l_J 18 
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SOCRATES 

CAUFOHNIA tTATf UN^VCMITY AMO COLLEQES 

tftcmc QuuTioN MfUicrr page 



1 

2-3 
4-7 



vow «*rt to bt ndudtd this 
Mft i.ft «h« SutoftCl C«t«fD'V 
NufTtMi tod lnt«rn«i QumX-an 
NwmtH of ••c^ MOW H ihrrr Arf 
non« <)o not tubrni *h*t p»f» 

Sibptcf Cjt«9CKy ^tv4'nb•« 

lnt»rni> Quffliori N«'-*>«' 
lm«rn«i Outft>0«^ H^rrt3€- 
irtttfft*' Qu»o»o^ Nufffc^* 

Subiict Cstagcxy Nurrt)«r 

Initrn*' O^^r^iOO Numb** 

Sob)»cl C«t«itK¥ Nu-ntoe* 



8-12 
I J- 14 

15-19 
20-2» 
22-26 
27-28 

34-36 

41-42 
43-47 
4S-46 

50-54 
55 56 
57-61 
62-63 
64'6B 
60- 70 
71-75 
75-77 




tOCMATES 
CALI^OMfMA HATf UWtVCflilTV AND OOLLf OU 
TEST RIOUEtT ^AOC 



It 



1ft fo«tf Oar*C«ir«o* LMt 



f»€QuE5TTCSTS06J€CT 



Ouait*on DiffHMlTV t 

Mam OianCtmtt'i Suoormno**^ 
C«tafDry Nunte 



MEOUEST TEST SUtJCCT 



••hwMr ObfiCtnMi of ti«m^ 
turn Cllaracl«r>Ric SupprMSiOo^ 

SfB^i OiaraciarittfC 



••hMMr Oi nct i m of Ittm' 



REQUEST TEST SUiJECT 



Outntity of It*^ 



S«»0«< CturaCMrtftiC 



ill 



i I I I I 

' I ! I '1 
' _I_L ' 



'■III 

u 
u 
u 

I I 1 1 1 



1 1 I I 



J 



u 
u 
u 



I 1 I I 1 



I I I 



J 



LJ 



U 
J 

□ 



I I i I 



Li. 



I I I 



U 

I 

u 



t 

♦-7 

•-12 
1J-1$ 
It- It 
30-21 
23 
23 
24 

2t-2t 

30-32 

39-30 

37-30 

30 

40 

41 

43-40 

47- 
I0-S3 



•7 -TO 

75-72 
73 
74 
7i 



1 OMmMV ijff^ Kcy- 
- JtgTMiy 




- Mm* •mBmm 
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SOCItATES 
CAUrONWA fTATC UNIVf NSITY Al^ COLLEGCt 



OUftTION OCLtnON ^AGf 



1* fon0Ctm»K%m\ 
i.mm m 1 Hare to mm* w» 




mitt ^uMbOn you lO 

for » — wi pii, vo^ wi ^ o* to 



'21 



1 

2-3 
4-7 
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Lr< n 4diii*on 

Difpc'.of <»i ihr **>Mfni*^ Pf'jg'am 
LpUnd. IN 4(/»5 
Paul 

A^^tant !" ihr Pfi-M<irn' 
lr.«»*^*it« of N>>aJa. La*- V^ga* 
U* Vena*. NV ^^54 

m iHar'l F Ail-n 
A»ortatr V wrr Pfe*t<>nl ; 
I nf%er»nir of Albma 
Edmonton. Alb*na. T60 2J9. Canada 

John Almcn 

DtffCtuf. Computing, CrniT 
B'fM'jn I ni*f f %iu 
1 1 1 Cumminin»n Sf R'^M^mi i 
B«»>'»n, MA 

NieU H Andersen 

Dirwior. Lni%rrMU Compu'mg (Vn!*^' 
I nurfMU of NV%ada **-.o#-fn 
PP Bru9068 
Reno NV 89507 

{»af> D And.-rs<»n 
Aiioriaie ProiV*«4if of Bi^^iati^tK* 
MrMattrf Lni*^'*itv 
Hamtlton, Ont , (.anaHa 

V erne Ara»e 

Sludeni Pfonratn Con*Llt«nt 
I ni^emt* of Illinoi*. ( hn*anc' CjfrU Cart pu 
6506 Newitaid Avenue N 
Chiraitr.. it 60626 

E Jarne* Afher 
Chairman. I RICOIS 
lni*#rv*»* of Rhode l»land 
Kin|(<ion. Ri 02881 



Appendix F 

Conference 
Participants 

Paul A^pinnail 
*ivMem» Planner. IBM 
- 13 Rognd H«H Rd 

P^^ufhkeepwe. N^ 12603 

Uiiiiam F Ai'-hiv>n 
Pfofrvsiff ol Computer Scsenre 
Department of Cuinpt«ter Seienre 
lni%efMt% of Mar^Und 
College Park MD 2*^42 

(ffrald S Atrhiv»n 

AwiTfaie Dean for R^-*»dent Administraticm 
{ nuer«jtv of Miarr; 
i477 N % |2th A*e 
Miami, ft 

R (» Auchinclot* 
Educ ind,-Sv Re%^ Mfj 
IBM 

D^B4I "02. PO B01.W 
Pojghkeepwe. NY 12602 



^ni i Bac*>n 
Staff SprrialiM 
Contrni Data Canada 
I V a}|evbf*KA Df 
D-n MitSs Ont , Canada 

Ri'ha'd Bagbv 
V K-e President 
Inf-^rmatmn A« or Inr 
'^7 HumMdt St 
R.-hei.ter. N> I460« 

{ aurrnrf H Baker 
DirMinf 'if Information S>Mem* 
Califdrma Slate I r..vcf*H> 
V»70 *it»hirf B\^4 
Antrle*. CA 900% 
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U i.^ri.K <»r,' NJl «.l ( *r4'U 
% « B-«! 

A fmin.-ir \ h - f'f-iVj : 
(.^,r,|.h On: NM.2^i (ana}± 

ta. ul»\ oi Ma": 

7. airri.-. Or! «'.*''a.i^ 

t^»r}K^ Carii.Ja 
R.ftM-n Bf-Cil* 

I) rr«i.»r '>< In!<>i<r'4' 'in *'»»«r:r- 

IBM Canada 

i 1 S<) Kglm»#.n K\*^ . i a-t 

D-fi MilU. n-,t M^<: IH' < anaOa 

'*i*»uiiht<-r. Be!} 



(,rr,. a! ^r\M*- BbjS'i ng 

1 h 'ma"" ^, Hr'r\\ui 

\<iy>»nrr4 Piamnn? 

(,i'n«»li'iaJ»'»l * ' mpul'*?' in* 

Dnn M.IU. Ont }/^. ( »»i*.U 



Manag»*r. i' nt^tnuif*** tU^n Di>t»:' n 

Mf^iMr* u{ Tf*n-jK>na!!on and C«.niniun.« a't »t. 

I),».n^».r1l Off! M3M IJH. Canaia 
J.-hn A Bn-t— 

A**«*lani t.) ih*- \ u r (^hanr^-liff 
* 'i.-i«-f^.r. A Marv'tand 
(,..lK-it' Park. MI) 2^742 

j H BU.k* -It 

Li '«'i'«r;, Canada 

U H N Biair 

A-M. la!* Vk*- Prrs.df-i >( RrM^a^' h 

I ni\»'r'.il> of (.algar^ 

(,alg4»-^ *ll»rna T2N1N^ Canada 

^ H» ««! B*t^n 

pr..}f->.^,r and (.hairman «>f Math A SiaH^lK-' 
Mja»rM I ni^TMfs 

ihinni. OH 
Knrald ^ Bolmg 

l>ir«Htor. lni'«^^ml^ Compul**r Plaonmg 

Knni^ilie, T> 37916 
M,k- Bond 

\ f>ti { nt>»-r''il^ 

T*Tonln Ort . Canada 
jdm*'* Bradi*-^ 

Aist^Janl prr.f'wir of MatHrmal.c 
2V«| U ^-sUtHr Df 

Tht.ma* C Braijn 

(.'Xifdmainr 'jf lni'*rmafton '>*^!''ni'- 
Krnlurk> Cour.'-it onPurhr Higher Fduratt n 
H?h Fi.K.r PUra Tnwr 
hattkfort K> K)«M 

Hil'.ar*- Bfit't' 

t4t*" Lthranan 

I..r<.nto On". ( anada 
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Hr» rt« p4« fcjr ! ( i; i 

I J .... . I 4 u 
i . 1 H'.i.« 

J... H B.. r,K i/ 
\ pf. „ f p. 

O' ' I ..fTjfi M'-ITi'-fia* i)*^ 

K j \ 

P^ «... r {).,♦ ■* 

M I r i\*-r-r V 



1^ 



BK B... 

I) f. . » • I rripif r» ■ • - 
H. 1 B ' • 

I- < jmriA, n 
1'^' \^r. M4II 

Pfolrwjf Orpt !•( ( nrrip A |n{.i Sri 



M^nj^'f I '^^•ifn* 4n»J OjM,at,«»n- 

H n ^^^ 'cn^ 

H'^h'-t*" In-t.Ji.!'' <.» T' • *ir«,',»g% 
O.,. I „Tnh I)r 

H.'.rv I ; , 

P t* H..X >l 

Pr n. Nj ^^VtU* 

H. r* ir-j ( *ifue 

K 1 h» r ln«}itut»- If hn» I'rg* 

\.jhr» . iAi' Ttiu ¥. 

I ji.rm'ia.i f 'i.v '^iU 
'''j'*hut'. On! ( an«'{a 



(.u% < ianna\''i 
TK} Tamhridlfr Sf 
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i 



)0 



R 1.4! 1 (>«'fnr» 

II I CfM -.f N 

I) i <.rj»}Mr.j 

Id', f ijimtrij^hAm 
Nf!»t.fk S»M*»afr Dr^ffin 

<>na»a. On . Kl> IH' 
j .no V Dalfhm 

N\ r .flrgr at Pi.tvitan* 



y i** Uai'. f. 

MH < (>M 
P (» B"» 

Pfui'-iMn Sj 

! to^.i h Davi^ 

^'•".-iani Priijr^^xi.r .( Mu« it.- i 
Hunt.f MX h 

• haMdf..-ea IN 

1 h-.ma- )r I)av.^ 
\..,.tjrt Pff^l'-'-'-ir 

Nr» jrf%*-> |)rn!#l "^(h'M.' 

\'\» Urmh 

Hiirvar'i I noT'^it* 
I amt.fMigr 021^ 
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iJ r*-i »>♦ Kf atif-ntxi Computing 
I ni*rfvm ot Noflh tar>lfna 

i,dTT\ Diamond 

Pr»KrNvin|{ Vanagrr 

(Ml . MJj IP^ ( anaia 
Paul H l)irk>*-n 

\l af*"-!'-., Ont . (^ana<la 

^-M>riaf*" Pr »frsw)r 
^h«M»i n| Managrmrni 
st N> at Binghamton 

BjnjJhaml'in. I Wl 

<.hairnian. OrpHftnirnt M Math 
U [!l Bain^ Harper CoUrgr 
P. J 4 1. nr. IL ¥lf>hT 

Kar* n A l)un» -in 

Uir»-i\"T ()m» *• of Comput*- R*^ourrr> 
M'-'li-a^ I ni^ff'it^ (if S»uth Carolina 
m Barrr St 

JaC^'rw t i>rJr 

C'lffH ulum *^^>^rtali'.' 

t -M.^Tsit* f.f Cr/.fgia Cnmput^ r (>rntrf 

i ni*T"»lt* nf C^ofptia 

Kih^n- (.\ Vi6<'J2 
Jdm*-'. C mrr\ 

( hairman I)rp» Dm-^um (J.. 
U ha'i.jij VHm',! 
t ru^T'it* «if P»-nnssKarjia 
PrpUHHphia P^ 

U ihtam L t mkr^ 

^wvisunt Pfo(r*.«.f Phvv|r«. 

P» nn '^'tatr ( ni\'-f«>J*% — A'Jrnlonn Campus 

^r-grUMl}*- P^ IH05I 

.2 ' • ; 



{ nH^T^itv .it Tor«»r»t«- 
• r..nt.. Onf M5> 1 \1 (,i'ia.id 

I ':^\»'r^lt1l fit ih\j\td 

j»j Ont KiN t)N5 ^ dfi<i'i<i 
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